The Sensory Phenomena Associated With Hemiplegia by Ross, Marion J
T H E S I S  f o r  t he  Degree of  DOCTOR of MEDICIHB 
of  t h e  UNIVERSITY of GLASGOW.
t h e  S E H  S P R Y  P H E H O M E H A  a s s o c i a t e d  w i t h
H E M I P L E Q I A
-b y-
MARIOH J .  ROSS, M .B . , Ch.B
O c to b er  1900»
ProQuest Number: 27626631
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 27626631
Published by ProQuest LLO (2019). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLO.
ProQuest LLO.
789 East Eisenhower Parkway 
P.Q. Box 1346 
Ann Arbor, Ml 48106- 1346
The f r e q u e n c y  w i t h  which  I have ob se rved  some s e n s o r y  
d i s t u r b a n c e  t o  be a s s o c i a t e d  w i t h  H e m ip leg ia  d u r i n g  a  two 
y e a r s ’ r e s i d e n c e  i n  a  Workhouse H o s p i t a l  has l e d  me t o  pay 
some a t t e n t i o n  t o  t h i s  s u b j e c t ,  i n  t h e  d i r e c t i o n  of  e s t i m a ­
t i n g  th e  n u m e r i c a l  i n c i d e n c e  of  such  phenomena, t h e i r  d e t a i l ­
ed e x t e n t ,  and i f  p o s s i b l e  som eth ing  of  t h e i r  d i a g n o s t i c  im­
p o r t a n c e .
So f a r  a s  I can  l e a r n ,  l i t t l e  or^ t o  be more a c c u r a t e ,  
no a t t e n t i o n  i s  p a id  by th e  m a j o r i t y  of  c l i n i c i a n s  t o  such  
s e n s o r y  m a n i f e s t a t i o n s  a s  may e x i s t  i n  a  c a s e  of H e m ip le g ia ,  
p o s s i b l y  b e ca u se  th ey  can n o t  a lw ays  be d e m o n s t r a t e d ,  p o s s i ­
b l y  b ecau se  t h e y  have no t  been  c o n s i d e r e d  of s u f f i c i e n t  
w o r t h .
Among t h e  p a u p e r  c l a s s e s  th e  c a u s a l  f a c t o r s  of  a r t e r ­
i a l  d e g e n e r a t i o n  a r e  u n f o r t u n a t e l y  a l l  t o o  common, and t h i s  
somewhat u n d e s i r a b l e  s t a t e  of a f f a i r s  t e n d s  t o  i n c r e a s e  oven 
t h e  r e l a t i v e  f r e q u e n c y  of c a s e s  of c e r e b r a l  haem orrhage  i n  a 
Workhouse . B e s id e s  such  c a s e s j  however ,  t h e r e  a r e  met w i t h  
many examples o f  th e  l a t e  e f f e c t s  of H em ip leg ia  f rom  o t h e r  
and v a r i o u s  c a u s e s ,  w h ic h ,  tho u gh  s u f f i c i e n t  t o  e x o n e r a t e  
t h e  p a t i e n t  f rom th e  n e c e s s i t y  f o r  s e l f  m a i n t e n a n c e ,  y e t  
have n o t  p roved  in c o m p a t ib le  w i t h  l i f e .  To such  a n  i n s t i ­
t u t i o n  many p a t i e n t s  e v e n t u a l l y  d r i f t  who have gone th e  round 
of  v a r i o u s  g e n e r a l  h o s p i t a l s  , and have s e r v e d  as  s u b j e c t s  f o r  
many c l i n i c a l  d e m o n s t r a t i o n s .  As t h e s e  u n f o r t u n a t e s  a lm o s t  
of n e c e s s i t y  t r e a d  th e  downward p a t h ,  t h e  l a s t  s t e p  l a n d s  
them p e r f o r c e  a t  the  Workhouse,  which  f o r  them i s  t h e  end of  
a l l  ch an g e ,  and c o n s t i t u t e s  t h e i r  pe rm anen t  r e s i d e n c e  f o r  th e  
r e m a in d e r  of t h e i r  d a y s .
Such a r e  th e  c a se s  on which  f o r  th e  most p a r t  I have 
made my o b s e r v a t i o n s  which  have been  r e p e a t e d  a g a i n  and a g a i n  
on t h e  same p a t i e n t  so t h a t  c o n f i r m a t i o n  of any p a r t i c u l a r
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p o i n t  has been  a s s u r e d .
Most of  th e  m otor  phenomena i n  c o n n e c t i o n  w i t h  c e r e ­
b r a l  d i s e a s e  have been  t h o r o u g h ly  i n v e s t i g a t e d ,  and t h e  ex­
p l a n a t i o n  of t h e  sequence  of  m otor  symptoms f o l l o w i n g  any 
c e r e b r a l  l e s i o n  i s  now more o r  l e s s  g e n e r a l l y  a c c e p t e d .  
H i t z i g  and F r i t s c h  i n  1870 were th e  f i r s t  t o  p rove  by e x ­
p e r i m e n t  t h a t  d e f i n i t e  movements o f  t h e  l im b s  f o l l o w e d  e l e c ­
t r i c a l  s t i m u l a t i o n  of  c e r t a i n  r e g i o n s  of  th e  c o r t e x .  F e r -  
r i e r  fo l lo w e d  t h e i r  l e a d  i n  1873 ,  and s i n c e  t h e n ,  h e ,  Char­
c o t ,  B a s t i a n ,  Dana, and numerous o t h e r  o b s e r v e r s  have a t ­
t em p ted  t o  l o c a l i z e  no t  on ly  t h e  motor  b u t  th e  s e n s o r y  cen­
t r e s  i n  th e  ce reb ru m .
But w h i l e  th e  s tu d y  of motor  phenomena i s  com para­
t i v e l y  a  s im p le  m a t te r ,  t h e  i n v e s t i g a t i o n  of  s e n s o r y  l e s i o n s  
i s  b e s e t  w i t h  d i f f i c u l t i e s ,  and th e  v a r i a b l e ,  o f t e n  c o n t r a ­
d i c t o r y  r e s u l t s  of t h e  e x p e r i m e n t a l i s t s  l e a v e  much s t i l l  t o  
be done i n  t h e  f i e l d  of s e n s o r y  c e r e b r a l  l o c a l i z a t i o n .  Here 
e x p e r i m e n t a l  e v id e n c e  i s  n o t  of  the  same v a lu e  a s  i n  motor  
phenomena b e c a u se  of th e  many i n a c c u r a c i e s  which  must  a l ­
most of n e c e s s i t y  a r i s e .  Gross e f f e c t s  r e s u l t i n g  from  e -  
q u a l l y  g ro s s  l e s i o n s  may be e a s i l y  d e m o n s t r a b le  t o  t h e  ob­
s e r v e r ,  and i t  i s  p o s s i b l e  f o r  an  a n im a l  t o  show q u i t e  ob­
v i o u s  s i g n s  of  l o c a l  a n a l g e s i a  a f t e r  t h e  removal  of  a  p a r t i ­
c u l a r  p a r t  of  t h e  c o r t e x .  But i n  t h e  f i n e r  shades  of sen ­
s i b i l i t y  where t h e  l e s i o n  i s  sm a l l  and t h e  e f f e c t  s l i g h t , an  
a n im a l  has no power w h e rew ith  t o  e x p r e s s  i t s  a p p r e c i a t i o n  o r  
o th e r w i s e  of a  l i g h t  t o u c h ,  o r  t o  d e s c r i b e  any d i s t i n c t i o n  
i t  may draw be tw ee n  d i f f e r e n t  v a r i e t i e s  of s e n s o r y  im p re s s -  
i  o n s .
I n  human b e in g s  a l s o ,  t h e r e  a r e  many f a l l a c i e s  t o  be 
a v o id e d  i n  t h e  t e s t i n g  of s e n s a t i o n ,  and many d i f f i c u l t i e s  
a r i s e  which  i t  may a p p e a r  a t  f i r s t  s i g h t  a lm o s t  i m p o s s ib l e  
t o  su rm ount .  As a  s i n e  qua non c o n s c i o u s n e s s  must be p r e s -
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- e n t ,  and a  p a t i e n t  p r o f o u n d ly  comatose  a f t e r  a  c e r e b r a l  
ap o p le x y  i s  of no v a l u e  a s  a d e m o n s t r a t i o n  of  a n a e s t h e s i a .
The h e m ip le g i c  p a t i e n t  must have r e t a i n e d  or  r e c o v e r e d  a t  
l e a s t  a  m o dera te  d e g re e  of i n t e l l i g e n c e  s u f f i c i e n t  t o  e n ­
a b l e  him t o  g ive  some v e r b a l  e x p r e s s i o n  to  any m e n ta l  r e ­
sponse  he may make t o  e x t e r n a l  s t i m u l i .  And even  u n d e r  such  
f a v o u r a b l e  c o n d i t i o n s  th e  human m e n ta l  a t t i t u d e  i s  so much 
a  v a r i a b l e  q u a n t i t y  t h a t  i t  e n t i r e l y  p r e c l u d e s  th e  p o s s i b i l ­
i t y  o f  f i x i n g  any d e f i n i t e  s t a n d a r d  whereby t o  ju d g e  o f  a f ­
f e c t i o n s  of  s e n s a t i o n .  Extreme s e n s i t i v e n e s s  t o  e x t e r n a l  
i m p r e s s i o n s ,  u n l i m i t e d  c a p a c i t y  f o r  a l l  v a r i e t i e s  of  emotion^ 
n e u r o t i c  e x a g g e r a t i o n , - — t h e s e  c o n s t i t u t e  a  m e n ta l  a t t i t u d e  
c a p a b le  ‘of  t r a n s f o r m i n g  th e  s l i g h t e s t  t a c t i l e  i m p r e s s i o n  i n ­
t o  th e  t o u c h  of a  r e d  ho t  i r o n .  On th e  o t h e r  h a n d ,  d u l n e s s  
o r  a p a t h y ,  c e r e b r a l  e x h a u s t i o n ,  c a p a c i t y  f o r  en d u ra n ce  —  
induced  e i t h e r  by want of p e r c e p t i v e  power o r  by a  more b e ­
coming s t o i c i s m ,  -  may r e n d e r  a p a t i e n t  a p p a r e n t l y  i r r e s p o n ­
s i v e  t o  even  a  m o d e r a t e l y  s e v e r e  s t i m u l u s .  A g a in ,  a  c e r ­
t a i n  amount of power of c o n c e n t r a t i o n  i n  t h e  p a t i e n t  i s  n e ­
c e s s a r y  or  a t  l e a s t  a c c e p t a b l e  t o  the  o b s e r v e r ,  and s t i l l  
more so i s  h i s  c a p a b i l i t y  of a c c u r a t e  i n t e r p r e t a t i o n  o f  v a r ­
io u s  i m p r e s s i o n s .  Then t h e  c o n d i t i o n  of th e  p e r i p h e r y  i t ­
s e l f  i s  of  im por tance  a s  r e g a r d s  i t s  t e m p e r a t u r e ,  i t s  h a r d ­
ness  or  s o f t n e s s ,  and i t s  g e n e r a l  s e n s i t i v e n e s s .
Thus i t  happens t h a t  i n  t h e  t e s t i n g  of s e n s a t i o n  one 
must n e c e s s a r i l y  depend so  much on t h e  m e n ta l  a c u i t y  of  the  
p a t i e n t  t h a t  th e  d i f f i c u l t y  of making t r u s t w o r t h y  o b s e r v a ­
t i o n s  i s  m a t e r i a l l y  i n c r e a s e d .
But in  s p i t e  of t h e s e  s e v e r a l  d raw b ac k s ,  i t  i s ,  I 
t h i n k ,  p o s s i b l e  by m in u t e ly  e x am in in g  th e  same p a t i e n t  u n ­
d e r  v a r y i n g  c o n d i t i o n s ,  from day t o  d a y ,  t o  g a i n  a  f a i r l y  
a c c u r a t e  i d e a  of the  a c u i t y  of h i s  g e n e r a l  s e n s i b i l i t y ,  and 
th e  e x t e n t  t o  which i t  has  been  a f f e c t e d  by any p a r t i c u l a r
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l e s i o n .  T h is  c o n v i c t i o n  l i d  me p r i m a r i l y  t o  a p p ro a c h  th e  
s u b j e c t  o f  s e n s a t i o n  from a  c l i n i c a l  p o i n t  o f  v i e w ,  and i t  
i s  t h e  r e s u l t s  of t h e s e  o b s e r v a t i o n s  I now d e s i r e  t o  advance  
and r e c o r d .
H e m ip le g ia s  a s  t h e y  occur  c l i n i c a l l y  a r e  u s u a l l y  t h e  
r e s u l t  o f  a  l e s i o n  e i t h e r  i n  th e  I n t e r n a l  c a p s u l e  o r  i n  t h e  
so  c a l l e d  "motor c o r t e x . "  I p ro p o se  t o  c o n s i d e r  f i r s t  t h e  
s e n s o r y  phenomena f o l l o w i n g  a  l e s i o n  of th e  p o s t e r i o r  d i v i ­
s i o n  of  t h e  i n t e r n a l  c a p s u l e ,  p a r t l y  becau se  t h i s  i s  t h e  
more common s i t e  f o r  l e s i o n s  p r o d u c t i v e  of h e m i p l e g i a ,  and 
p a r t l y  b e c a u se  i t  i n v o lv e s  t o  a g r e a t e r  o r  l e s s  e x t e n t  th e  
n e rv e s  o f  s p e c i a l  s e n s e .
T H E  O L F A C T O R Y  H E R V E .
T r a c i n g  t h i s  n e rv e  back f rom  th e  mucous membrane of 
t h e  nose  t h e  f i b r e s  a r e  s e e n  t o  e n t e r  t h e  O l f a c t o r y  B u lb ,  
which  l i e s  on t h e  c r i b r i f o r m  p l a t e  of th e  e thm oid  bone .
Thence t h e  O l f a c t o r y  T r a c t  ru n s  back  i n  th e  O l f a c t o r y  S u l ­
cus  on th e  u n d e r  a s p e c t  of th e  i n t e r n a l  f r o n t a l  c o n v o l u t i o n .  
At the  p o s t e r i o r  e x t r e m i t y  of t h e  t r a c t  a r e  s e e n  th e  t h r e e  
r o o t s ,  t h e  o u t e r  ru n n in g  t o  th e  a n t e r i o r  end of t h e  Hippo­
campal Gyrus of th e  same s i d e ,  and t h e  i n n e r  t u r n i n g  i n  and 
a p p a r e n t l y  j o i n i n g  th e  C a l l o s a l  C o n v o l u t i o n ,  w h i l e  the  mid­
d l e  o r  g rey  r o o t  l i e s  be tw een  t h e  o t h e r s  and i s  t r a v e r s e d  
by b o t h .
The view was once h e ld  t h a t  t h e  O l f a c t o r y  Lobe was a s  
much a s e p a r a t e  and d i s t i n c t  d i v i s i o n  of t h e  ce reb rum  as  i s  
t h e  P a r i e t a l  or  O c c i p i t a l  l o b e ,  and t h a t  i t  t h u s  c o i n c i d e d  
w i t h  t h e  c o r t i c a l  t e r m i n a t i o n  of t h e  o l f a c t o r y  n e r v e s .  HoWj 
however ,  t h e  O l f a c t o r y  Lobe i s  c o n s i d e r e d  a n a l a g o u s  t o  t h e  
o t h e r  b a s a l  g a n g l i a ,  m e re ly  f u l f i l l i n g  th e  f u n c t i o n  of a  low­
e r  o r  s e c o n d a ry  c e n t r e  whence t h e  f i b r e s  p a s s  t o  t h e i r  c o r -
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- t i c a l  d e s t i n a t i o n .  Some doubt  s t i l l  e x i s t s  a s  t o  t h e  ex­
a c t  l o c a l i t y  of  t h i s  d e s t i n a t i o n ,  and s t i l l  more a s  t o  th e  
d e c u s s a t i o n  or  o th e r w i s e  of  th e  o l f a c t o r y  f i b r e s  on t h e i r  
way t h i t h e r .
Broca  c o n s i d e r s  t h e  o l f a c t o r y  c e n t r e  t o  be s i t u a t e d  
i n  th e  Hippocampal and p o s t e r i o r  p a r t  of  th e  O r b i t a l  l o b u l e  
w h i l e  o t h e r  o b s e r v e r s  b e l i e v e  a l l  t h e  Limbic Lobe o r  th e  p o s ­
t e r i o r  p a r t  of  th e  Hippocampal Lobe t o  be c o n c e rn e d  i n  th e  
p e r c e p t i o n  of s m e l l P e r r i e r ,6^ however ,  p l a c e s  th e  c en ­
t r e  i n  th e  t i p  of  th e  U n c in a te  G yrus ,  and has p ro v e d  by ex­
p e r im e n t  t h a t  s t i m u l a t i o n  of t h i s  r e g i o n  c a u s e s  m u s c u la r  
movements of t h e  n o s t r i l ,  w h i l e  rem ova l  r e s u l t s  i n  anosmia  
of  th e  same s i d e  i n  a n i m a l s .  And C o l l i n s  (Op. C i t .  p 50) 
m en t io ns  a  c a s e  of p r o g r e s s i v e  anosm ia  on th e  r i g h t  s i d e  a s ­
s o c i a t e d  w i t h  e r o s i o n  of t h e  r i g h t  u n c i n a t e  c o n v o l u t i o n ,  and 
c a l l s  a t t e n t i o n  t o  two c a s e s  r e c o r d e d  by H am il to n  and J a c k ­
s o n  i n  which  e p i l e p t i f o r m  s e i z u r e s  w i t h  an  o l f a c t o r y  a u r a  
had r e s u l t e d ,  one from s o f t e n i n g  and t h e  o t h e r  f rom  tumour 
of  th e  Temporal  Lobe and a d j a c e n t  u n c i n a t e  g y r u s .  T u r n e r ^  
a l s o  m en t io n s  s e v e r a l  c a s e s  of  l e s i o n s  of  the  U n c in a t e  Gyrus 
b u t  he s t a t e s  t h a t  i n  t h e  r e c o r d e d  c a s e s  of d i s e a s e  i n v o l v ­
in g  th e  c o r t i c a l  c e n t r e s  f o r  sm e l l  t h e  most p ro m in e n t  symp­
tom has been  a  p e r v e r s i o n  r a t h e r  t h a n  a  d i m i n u t i o n  i n  th e  
s e n s e .
I t  i s  g e n e r a l l y  a d m i t t e d  t h a t  t h e  U n c in a te  Gyrus r e ­
p r e s e n t s  t h e  d e s t i n y  of  t h e  o l f a c t o r y  n e r v e s ,  b u t  a s  r e g a r d s  
t h e  d e c u s s a t i o n  of the  f i b r e s ,  c l i n i c a l  o b s e r v a t i o n s  d i f f e r  
somewhat f rom  a n a t o m i c a l  and e x p e r i m e n t a l  e v id e n c e .
I t  i s  a n a t o m i c a l l y  p roved  t h a t  th e  f i b r e s  of  th e  o u t ­
e r  r o o t  r u n  t o  th e  c o r t e x  of the  same s i d e ;  b u t  t h e  i n n e r  
f i b r e s  h a v e ,  so f a r ,  n o t  been  d e f i n i t e l y  t r a c e d  t o  t h e i r  t e r ­
m i n a t i o n .  P e r r i e r ^  has found  by e x p e r im e n t  t h a t  d e s t r u c ­
t i o n  of one U n c in a te  Gyrus c a u se s  anosm ia  on t h e  same s i d e
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i n  th e  monkey, and has s t a t e d  h i s  b e l i e f  " t h a t  t h e r e  i s  no 
a n a t o m i c a l  b a s i s  of c r o s s  c o n n e c t i o n  be tw een  t h e  o l f a c t o r y  
b u l b s  and t h e i r  c e r e b r a l  c e n t r e s . "  But e l s e w h e r e ^ h e  says  
t h a t  though  t h e  o u t e r  r o o t  of  t h e  o l f a c t o r y  n e rv e  c a n  be 
t r a c e d  t o  t h e  s u b i c u l a r  r e g i o n  of  t h e  same s i d e ,  y e t  t h e  i n ­
n e r  may p a s s  t o  th e  o t h e r  h e m is p h e r e ,  though  so  f a r  i t  has 
n o t  been  t r a c e d  f u r t h e r  t h a n  th e  c o rp u s  s t r i a t u m .
H a m i l t o n h o w e v e r ,  d e s c r i b e s  f i b r e s  r u n n i n g  from 
one c o r t e x  a c r o s s  t h e  c o rp u s  c a l lo s u m  t o  th e  o p p o s i t e  ex ­
t e r n a l  c a p s u l e ,  and th e n c e  t o  the  b a s e  of th e  b r a i n  i n  th e  
r e g i o n  of t h e  a n t e r i o r  p e r f o r a t e d  s p a c e .  Here t h e y  become 
u n i t e d  w i t h  t h e  o l f a c t o r y  t r a c t  fo r m in g  one of  i t s  r o o t s ,  
so  p l a c i n g  t h e  o l f a c t o r y  n e rv e  i n  c o n n e c t i o n  w i t h  t h e  op­
p o s i t e  c o r t e x .  B a s t i a n ^  b e l i e v e s  t h e  a n t e r i o r  commissure 
t o  have im p o r t a n t  f u n c t i o n s  of some k in d  i n  c o n n e c t i o n  w i t h  
t h e  se n se  of  s m e l l ;  and T e s t u t  d e s c r i b e s  " c r o s s i n g  f i b r e s "  
p a s s i n g  f rom one o l f a c t o r y  bu lb  t o  th e  Temporal  lo b e  of th e  
o p p o s i t e  s i d e .  Turner^^ "^hus e p i t o m i s e s  what i s  known of 
t h e  i n t r a c e r e b r a l  c o u rse  of  th e  O l f a c t o r y  f i b r e s  :-
1 .  A c e r t a i n  number c r o s s ,  fo rm in g  th e  "P a rs
O l f a c t o r i a "  of  t h e  a n t e r i o r  com m issure ,
2 .  Many p a s s  t o  t h e  U n c in a te  Gyrus of  t h e  same
s i d e .
3 .  Some f i b r e s  a r e  t o  be found i n  t h e  n e i g h b o u r ­
hood of t h e  i n t e r n a l  c a p s u l e  and o p t i c  
t h a l a m u s .
4. A p a r t  of  th e  a n t e r i o r  commissure fo rm s a
c o n n e c t i n g  s t r a n d  be tw een  t h e  Hippocam­
p a l  l o b e s  of t h e  o p p o s i t e  s i d e s .
So f a r  a s  p e r s o n a l  o b s e r v a t i o n  goes I b e l i e v e  c l i n i ­
c a l  e v id e n c e  t o  be q u i t e  i n  f a v o u r  of  a t  l e a s t  a  p a r t i a l  d e ­
c u s s a t i o n  of th e  o l f a c t o r y  f i b r e s  i n  t h e  c e re b ru m ,  a s  l e s i o n s  
a f f e c t i n g  t h e  s e n s o r y  d i v i s i o n  of th e  i n t e r n a l  c a p s u l e  cause
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e i t h e r  com ple te  o r  in co m p le te  anosmia  on th e  s i d e  o p p o s i t e  
t h e  l e s i o n .  Out of tw e n ty - tw o  c a s e s  of  H e m ip le g ia ,  o b v i ­
o u s ly  th e  r e s u l t  of  a  c a p s u l a r  l e s i o n ,  which  I have had an 
o p p o r t u n i t y  of  e x a m in in g ,  e i g h t  were found  t o  be s u f f e r i n g  
f rom  com ple te  anosm ia  w h i l e  e l e v e n  showed d i m in i s h e d  p e r c e p ­
t i o n  of sm e l l  on t h e  same s i d e  a s  th e  h e m i p l e g i a .  The r e ­
m a in in g  c a s e s  -  w i t h  one e x c e p t i o n  -  were  p a t i e n t s  i n  whom 
t h e r e  was a lm o s t  com ple te  r e c o v e r y ,  s c a r c e l y  a t r a c e  o f  the  
h e m i p l e g i a  r e m a in in g  e x c e p t  a  s l i g h t  weakness  i n  t h e  arm.
I n  no case  was t h e r e  any l o s s  or  obvious  d i m i n u t i o n  of  sm e l l  
on t h e  same s i d e  a s  t h e  c e r e b r a l  l e s i o n ;  and i n  t h e  numerous 
r e c o r d e d  i n s t a n c e s  of anosmia  o c c u r r i n g  i n  c o n n e c t i o n  w i t h  
h e m ip le g i a  t h i s  seems a l s o  t o  have b e en  th e  c o n d i t i o n  ob­
s e rv ed  .
P e r r i e r ® h a s  a t t e m p t e d  t o  e x p l a i n  t h e  o c c u r r e n c e  of 
t h e  anosm ia  on th e  h e m ip le g ic  s i d e  by s u g g e s t i n g  t h a t  i t  
may be due t o  t h e  l o s s  of common s e n s i b i l i t y  of t h e  F i f t h  
n e r v e ,  i n  a d d i t i o n  t o  th e  p r o b a b l e  c r o s s i n g  of  a  few of  the  
o l f a c t o r y  f i b r e s  t h r o u g h  t h e  a n t e r i o r  commissure .  B a s t i a n ,  
h ow ever ,  (Op. C i t .  p 380) s t a t e s  t h a t  an  a f f e c t i o n  of  t h e  
i n t r a c e r e b r a l  r o o t s  of th e  f i f t h  nerve  p r o b a b l y  d oes  n o t  a f ­
f e c t  the  sen se  of sm e l l  a t  a l l .  He s u g g e s t s  t h a t  i f  t h e  
o l f a c t o r y  f i b r e s  do d e c u s s a t e  i n  t h e  a n t e r i o r  commissure  on 
t h e i r  way t o  th e  t i p  of t h e  Temporal  l o b e  t h e y  must  r u n  n e a r  
t h e  o u t e r  b o r d e r  of th e  c r u s t a ,  and t h u s  would be c l o s e  t o  
t h e  o t h e r  a f f e r e n t  f i b r e s  i n  t h e  p o s t e r i o r  d i v i s i o n  of  th e  
i n t e r n a l  c a p s u l e  and r e a d i l y  a f f e c t e d  by any l e s i o n  o c c u r ­
r i n g  t h e r e i n .
The q u e s t i o n  th u s  a p p e a r s  t o  be w h e th e r  th e  number of 
o l f a c t o r y  f i b r e s  c r o s s i n g  i n  th e  a n t e r i o r  commissure i s  s u f ­
f i c i e n t l y  g r e a t  t o  e x p l a i n  t h e  o p p o s i t e  anosm ia  i n  c a p s u l a r  
l e s i o n s .  P e r r i e r ’ s e x p l a n a t i o n  of t h e  anosm ia  a p p e a r s  t o  me
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q u i t e  i n a d e q u a te  inasmuch a s  t h e  com ple te  l o s s  of s m e l l  
so  f r e q u e n t l y  met w i t h  c l i n i c a l l y  i s  o f t e n  out  of a l l  p r o ­
p o r t i o n  t o  th e  s e v e r i t y  of t h e  invo lvem en t  of th e  T r ig e m i ­
n a l .
I n  case  Ho. S ( s e e  a p p e n d i x ) , t h e  n e rv e s  o f  g e n e r a l  
s e n s a t i o n  a r e  p r a c t i c a l l y  u n a f f e c t e d ,  w h i l e  th e  o l f a c t o r y  
s e n s e  i s  e n t i r e l y  a b o l i s h e d  on th e  same s i d e ,  and t h i s  w i t h ­
out any d i s c o v e r a b l e  d e f e c t  i n  th e  e x t e r n a l  n a s a l  a p p a r a t u s .  
I n  v a r i o u s  o t h e r  c a s e s  ( <3 , -4 , > 7 » ^ ) co m p le te
anosm ia  i s  a s s o c i a t e d  w i t h  a  g e n e r a l  d i m i n u t i o n ,  b u t  no l o s s  
of common s e n s i b i l i t y ;  and i n  one c ase  on ly  (Case /, ) i s  th e  
f i f t h  n e rv e  a f f e c t e d  t o  so g r e a t  an  e x t e n t  a s  t o  g iv e  any 
d e g re e  of f e a s i b i l i t y  t o  such  an  e x p l a n a t i o n .
From a  c o n s i d e r a t i o n  of c a p s u l a r  l e s i o n s ,  t h e r e f o r e , 
i t  i s  p r o b a b l e  t h a t  th e  c o r t i c a l  c e n t r e  f o r  sm e l l  i s  s i t u ­
a t e d  o p p o s i t e  t o  the  p e r i p h e r a l  d i s t r i b u t i o n  of t h e  o l f a c ­
t o r y  n e r v e s .  There a p p e a r s  t o  be f o r t h c o m in g  l i t t l e  o r  no 
s a t i s f a c t o r y  and c o n v in c in g  p r o o f  t h a t  an  i s o l a t e d  l e s i o n  
of one u n c i n a t e  g y r u s ,  a p a r t  from any invo lvem en t  o f  t h e  o l ­
f a c t o r y  t r a c t  o r  b u l b ,  w i l l  p roduce  an  anosm ia  of  t h e  same 
s i d e  r a t h e r  t h a n  a  p e r v e r s i o n  of t h e  s e n s e  of  s m e l l .  Anos­
mia pu re  and s im p le  i s  e v i d e n t l y  most commonly and most com­
p l e t e l y  t h e  r e s u l t  of a  l e s i o n  i n  th e  s e n s o r y  d i v i s i o n  of 
t h e  i n t e r n a l  c a p s u l e ,  t h u s  i n d i c a t i n g  t h e  e x i s t e n c e  t h e r e i n  
of  f i b r e s  w i t h  a  d e f i n i t e l y  o l f a c t o r y  f u n c t i o n .  This ,  con­
c l u s i o n  i s  borne  out  by t h e  f a c t  t h a t  i n  h y s t e r i c a l  hemi- 
a n a e s t h e s i a ,  w h ich  i s  th e  r e s u l t  of a f u n c t i o n a l  r a t h e r  t h a n  
o f  an  o rg a n ic  change i n  t h e  " s e n s o r y  c r o s s w a y , "  anosm ia  a l s o  
I s  in c lu d e d  i n  t h e  phenomena o b se rv ed .
I t  i s  s u f f i c i e n t l y  obv ious  t h a t  t h e  o l f a c t o r y ,  a s  
w e l l  a s  t h e  o t h e r  a f f e r e n t  f i b r e s  i n  t h e  p o s t e r i o r  d i v i s i o n  
of  t h e  i n t e r n a l  c a p s u l e  p a s s  t o  th e  c o r t e x  o p p o s i t e  t o  t h e i r  
p e r i p h e r a l  d i s t r i b u t i o n .  Thus i t  seems f a i r  t o  c o n c lu d e
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t h a t  though  t h e r e  may, and. p r o b a b ly  d o e s ,  e x i s t  a  d i r e c t  
c o n n e c t i o n  be tw een  th e  o l f a c t o r y  c o r t e x  and t h e  p e r i p h e r y ,  
n e v e r t h e l e s s  t h e  c r o s s e d  f i b r e s  p l a y  th e  most i m p o r t a n t  p a r t  
i n  c o n n e c t i o n  w i t h  the  conveyance  of  o l f a c t o r y  s e n s a t i o n .
T H E  O P T I C  H E R V E .
T r a c in g  t h i s  ne rv e  back f rom  i t s  e n d in g  i n  t h e  r e ­
t i n a  t h e  f i b r e s  a r e  s e e n  t o  r u n  t o  t h e  O pt ic  Chiasma where  
t h e y  d e c u s s a t e  i n  such  a way t h a t  th o s e  f rom th e  n a s a l  s i d e  
of t h e  r i g h t  eye J o i n  th o s e  from  th e  t e m p o ra l  s i d e  of t h e  
l e f t  eye t o  form th e  L e f t  Optic  T r a c t .  The T r a c t ,  w h ich  
i s  t h u s  composed of two s e t s  of f i b r e s  -  one which  has  d e c u s ­
s a t e d  and one which  has no t  -  r u n s  backwards  u n d e r  th e  Tem- 
p e r o - s p h e n o i d a l  l o b e ,  and i t s  f i b r e s  a p p e a r  t o  t e r m i n a t e  i n  
t h e  A n t e r i o r  Corpus- Quadrigeminum^ th e  E x t e r n a l  G e n i c u l a t e  
Body, and th e  P u l v i n a r  of th e  same s i d e .  Thence f r e s h  f i ­
b r e s  r i s e  , some of w hich  ru n  th r o u g h  th e  p o s t e r i o r  l im b of 
th e  i n t e r n a l  c a p s u l e ,  and s p r e a d  out i n  t h e  o p t i c  r a d i a t i o n s  
tow ards  t h e  o c c i p i t a l  l o b e .
I t  was once supposed  t h a t  some f i b r e s  r a n  s t r a i g h t  
from th e  t r a c t  t h r o u g h  th e  p o s t e r i o r  t h i r d  of t h e  c a p s u l e  
t o  t h e  c o r t e x ,  t h u s  fo rm in g  a  " d i r e c t  c e r e b r a l  t r a c t , "  b u t  
" t h e r e  i s  i n c r e a s i n g  e v id en ce  t h a t  t h i s  view i s  an  e r r o n e ­
ous one.  We may p r o b a b l y  w i t h  g r e a t  c o n f i d e n c e  a s s e r t  t h a t
th e  c o n n e c t i o n  of  t h e  c e r e b r a l  h em isp h e re s  w i t h  the  o p t i c
&t r a c t  i s  n o t  a  d i r e c t  b u t  an  i n d i r e c t  o n e ."
Though t h e r e  i s  no l o n g e r  any doubt  c o n c e r n i n g  t h e  
l o c a l i z a t i o n  of v i s u a l  s e n s a t i o n  i n  th e  o c c i p i t o - a n g u l a r  
r e g i o n ,  i t  i s  s t i l l  a d i s p u t e d  p o i n t  a s  t o  which  p a r t  of 
t h i s  r e g i o n  r e p r e s e n t s  th e  h i g h e s t  v i s u a l  c e n t r e .  Munk 
showed f i r s t  t h a t  com ple te  u n i l a t e r a l  d e s t r u c t i o n  of  t h e  v i ­
s u a l  s p h e re  c a u s e d ,  n o t  b l i n d n e s s ,  bu t  L a t e r a l  Homonymous 
H em ianop ia j  and as  he o b ta in e d  t h i s  r e s u l t  a f t e r  s e c t i o n  i n
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t h e  l i n e  of  th e  p a r i e t o - o c c i p i t a l  f i s s u r e ,  he r e g a r d e d  th e  
o c c i p i t a l  l o b e  a s  t h e  t r u e  v i s u a l  f i e l d ,  and th e  A n gu la r  
Gyrus a s  t h e  " s e n s o r y  sph e re  of t h e  e y e . "  P e r r i e r 0^  
however ,  d e n i e s  t h i s  h y p o t h e s i s ,  b e l i e v i n g  t h e  A n gu la r  Gy­
r u s  t o - b e  th e  h i g h e s t  c e n t r e  f o r  th e  p e r c e p t i o n  of s i g h t ,  
which  c o n c l u s i o n  he s u p p o r t s  by numerous e x p e r i m e n t s .  H e r e ,  
a g a i n ,  how ever ,  e x p e r i m e n t a l  r e s e a r c h  i s  a t  v a r i a n c e  w i t h  
c l i n i c a l  and p a t h o l o g i c a l  o b s e r v a t i o n s ,  from which  e v id e n c e  
i t  a p p e a r s  a lm os t  c e r t a i n  t h a t  t h e  o c c i p i t a l  l o b e  i s  th e  
t r u e  v i s u a l  c e n t r e .  Among th e  many r e c o r d e d  c a s e s  i l l u s ­
t r a t i v e  of t h i s  i s  a  p a t t i c ü l a r l y  s u g g e s t i v e  one m en t ioned  
by Dr. D e l e p i h e ^  i n  which  a  l e s i o n  of th e  l e f t  cuneus 
was a s s o c i a t e d  w i t h  r i g h t  homonymous hem ian op ia .  Swanzy'-^ 
and P e r c i v a l ^  a l s o  c o n s i d e r  th e  h i g h e s t  v i s u a l  c e n t r e  t o  
be s i t u a t e d  i n  th e  c o r t e x  of  th e  o c c i p i t a l  l o b e  r a t h e r  t h a n  
i n  th e  A ng u la r  Gyrus ,  w h ich  i n  a l l  p r o b a b i l i t y  i s  p r i n c i p a l ­
l y  co nce rn ed  w i t h  word m em ories :  and Gowers ^  b e l i e v e s  t h a t  
"Human P a th o lo g y  has f u l l y  co n f i rm ed  t h e  c o r r e c t n e s s  of
Munk’ s c o n c l u s i o n s . "
I t  would f u r t h e r  a p p e a r  t h a t  e ac h  c o r t i c a l  c e n t r e  
must be r e l a t e d  t o  th e  i n n e r  h a l f  of  one eye and t h e  o u t e r  
h a l f  of th e  o t h e r ,  and a l s o  t h a t  c e r t a i n  p a r t s  of e ac h  cu­
neus must c o r r e s p o n d  t o  c e r t a i n  p a r t s  of e ach  h a l f  v i s u a l  
f i e l d .  Dr.  Hun has r e c o r d e d  a c a s e ,  quo ted  by P e r a i v a l  
(Op. c i t .  p5) and by Swanzy (Op. c i t .  p453) f rom w hich  he 
c o n c lu d e s  t h a t  th e  f i b r e s  from th e  r i g h t  u p p e r  q u a d r a n t  of 
e ac h  r e t i n a  t e r m i n a t e  i n  th e  low er  h a l f  of th e  r i g h t  cuneus .
A g a in ,  W ilb rand  has  s e p a r a t e d  t h e  v i s u a l  c e n t r e  i n t o  
t h r e e ,  -  one f o r  l i g h t ,  one f o r  fo r m ,  and one f o r  c o l o u r ,  -  
which  he p l a c e s  i n  th e  o c c i p i t a l  l o b e  e i t h e r  s i d e  by s i d e  
or  i n  s t r a t a .  V errey  has  r e c o r d e d  a  c a se  of c o l o u r  b l i n d ­
n e s s  o c c u r r i n g  a lo ne  which  l e d  him t o  conclude  t h a t  t h e  c en ­
t r e  f o r  c o l o u r  se nse  l i e s  " i n  th e  most i n f e r i o r  p a r t  of  the
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o c c i p i t a l  l o b e ,  and p r o b a b ly  t h e  p o s t e r i o r  p a r t  of t h e  l i n ­
gua l  l o b e  w h i l e  he p l a c e s  t h e  l i g h t  c e n t r e  i n  th e  p o s t e r ­
i o r  p a r t  of th e  o c c i p i t a l  lo b e  and th e  c e n t r e  f o r  fo rm  se n se  
be tw een  th e  o t h e r s  MacKay s u p p o r t s  t h i s  v iew by r e ­
c o r d i n g  a  c a s e ' o f  com ple te  a c q u i r e d  c o l o u r  b l i n d n e s s ,  i n  
which  t h e  l e s i o n  c o n s i s t e d  of a t r o p h y  of th e  p o s t e r i o r  p a r t  
of  t h e  t e m p e r d - o c c i p i t a l  c o n v o l u t i o n  of b o t h  s i d e s .
The L e f t  A n g u la r  Gyrus i s  g e n e r a l l y  b e l i e v e d  t o  be 
t h e  c e n t r e  f o r  word v i s i o n  and i t s  c o n n e c t i o n  w i t h  s p e e c h ;  
and P e r c i v a l  (Op. c i t )  q u o te s  s e v e r a l  c a s e s  of  word b l i n d ­
n e s s  w h ich  d e m o n s t r a t e  t h i s .  He f u r t h e r  s a y s  t h e r e  i s  r e a ­
son  t o  b e l i e v e  t h a t  b o t h  r i g h t  and l e f t  v i s u a l  f i e l d s  a r e  
c o n n e c te d  w i t h  t h i s  c e n t r e , b u t  t h a t  t h e  maculae  l u t e a e  a r e  
e v i d e n t l y  p r o j e c t e d  on t o  b o t h  c e r e b r a l  h e m is p h e r e s .
Prom a  c o n s i d e r a t i o n  of  t h e  r e l a t i o n  of  t h o s e  v a r i o u s  
c o r t i c a l  c e n t r e s  t o  th e  r e t i n a  t h e  main symptom t o  be e x ­
p e c t e d  i n  a  l e s i o n  a f f e c t i n g  t h e  c u n e u s ,  o p t i c  r a d i a t i o n s ,  
P u l v i n a r  o r  Optic  T r a c t , i s  L a t e r a l  Homonymous Hem ianopia .  
Should t h e  l e s i o n  be s i t u a t e d  a n t e r i o r  t o  t h e  c o r p o r a  Quad- 
r l g e m in a  t h e r e  may a l s o  be o b se rv e d  "W ern icke ' s P u p i l l a r y  
I n a c t i o n , "  which  c o n s i s t s  of n o n - r e a c t i o n  of t h e  p u p i l  t o  
a  l i g h t  th rown on th e  hemiopic  h a l f  of t h e  r e t i n a -  T h is  
phenomenon i s  e x p l a i n e d  by th e  f a c t  t h a t  f rom  th e  A n t e r i o r  
Corpora  Quadrigemina  f i b r e s  p a s s  t o  th e  n u c l e u s  of t h e  t h i r d  
n e r v e ,  and so g iv e  r i s e  t o  t h e  p u p i l  r e f l e x .  T hus ,  any 
l e s i o n  o c c u r r i n g  a n t e r i o r  t o  t h i s  r e g i o n  w i l l  n e c e s s a r i l y  
a f f e c t  t h e  i n t e g r i t y  of th e  r e f l e x .  P o s t e r  (Op. c i t )  b e ­
l i e v e s  t h i s  t o  be t h e  main f u n c t i o n  of t h e  c o r p o r a  q u a d r i ­
gemina ,  which  a r e  t h u s  no t  d i r e c t l y  c o n n e c te d  w i t h  v i s i o n ,  
and one c ase  which  I have had an  o p p o r t u n i t y  of o b s e r v i n g  
i l l u s t r a t e s  t h i s  p o i n t  t o  some e x t e n t .
The p a t i e n t ,  a  g i r l ,  was a d m i t te d  w i t h  a h i s t o r y  of 
headache and v o m i t in g  of f i v e  y e a r s ’ d u r a t i o n .  Her s i g h t
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was n o t  a f f e c t e d  a t  a l l  u n t i l  t h r e e  months b e f o r e  a d m i s s io n  
when o p t i c  n e u r i t i s  fo l lo w ed  by a t r o p h y  d e v e l o p e d ,  and she 
became t o t a l l y  b l i n d .  P o s t  Mor t e m , a  f i b r o u s  tumour was 
found a c c u r a t e l y  c o n f in e d  t o  t h e  f o u r  C o rp o ra  Q uad r ig e m in a ,  
p r e s s i n g  on th e  v e i n s  of Galen and c a u s i n g  h y d r o c e p h a l u s .
I n  t h i s  c ase  th e  q u a d r ig e m in a l  tumour by i t s e l f  a p p e a r s  t o  
have had no e f f e c t  upon v i s i o n  u n t i l  su ch  t ime a s  t h e  d e v e l ­
op ing  h y d ro c e p h a lu s  became a s s o c i a t e d  w i t h  o p t i c  n e u r i t i s  
and a t r o p h y . .
I n  l e s i o n s  a f f e c t i n g  th e  p o s t e r i o r  t h i r d  of t h e  i n ­
t e r n a l  c a p s u l e  and p r o d u c in g  h e m ip le g i a  and h e m i a n a e s t h e s i a , 
i n s t e a d  of Hemianopia  as  might  be e x p e c t e d ,  I have o c c a s i o n ­
a l l y  found  c r o s s e d  a m b ly o p ia ,  c o n s i s t i n g  of  c o n t r a c t e d  v i s ­
u a l  f i e l d ,  d im i n i s h e d  v i s u a l  a c u i t y ,  and a l t e r e d  p e r c e p t i o n  
of c o l o u r .  ( s e e  c a s e s  /  , ^  ^  ) .  Von Graefe  f o r m e r ­
l y  h e ld  th e  view t h a t  a b s o l u t e l y  u n i l a t e r a l  l e s i o n s  of t h e  
cereb rum  d id  no t  c au se  c r o s s e d  am blyop ia  b u t  l a t e r a l  homony­
mous hem ianop ia .  Charco t  however ,  i n s i s t e d  t h a t  "Les­
ions  of th e  c e r e b r a l  hem isphere  p r o d u c i n g  H e m ia n a e s t h e s i a  
l i k e w i s e  d e te r m in e  c r o s s e d  a m b ly o p ia , "  and B a s t i a n  (Op. c i t .  
p 134) remarks  t h a t  u n i l a t e r a l  am blyop ia  has  a  d i s t i n c t  
l o c a l i z i n g  v a lu e  when i t  i s  a s s o c i a t e d  w i t h  H e m i a n a e s t h e s i a , 
t h e  l e s i o n  t h e n  b e i n g  i n  th e  p o s t e r i o r  t h i r d  of th e  i n t e r ­
n a l  c a p s u l e .
P e r c i v a l  (Op. c i t .  p8) w h i l e  a d m i t t i n g  t h a t  c r o s s e d  
am b lyo p ia  may o c cu r  i n  c o n n e c t i o n  w i t h  H e m ia n a e s t h e s i a  a t ­
tem p ts  t o  e x p l a i n  th e  a p p a r e n t  anomaly i n  much th e  same way 
as  P e r r i e r  e x p l a i n s  c ro s s e d  a n o s m ia ,  v i z :  by a t t r i b u t i n g  
most of th e  phenomena t o  th e  i m p l i c a t i o n  o f  th e  F i f t h  Herve .  
He b e l i e v e s  i t  p o s s i b l e ,  as  Gowers s u g g e s t s ,  t h a t  t h e r e  i s  
a  comm unica t ion  be tw een  th e  c e n t r e s  of t h e  Opt ic  and T r i ­
gem ina l  n e r v e s ,  so  t h a t  any e x c i t a t i o n  of t h e  c e n t r e  o f  th e  
f i f t h  may a l t e r  t h e  s e n s i b i l i t y  of t h a t  f o r  v i s i o n .  As an  
example of t h i s  he c i t e s  t h e  am blyop ia  a r i s i n g  from d e n t a l
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i r r i t a t i o n  of t h e  T r ig e m i n a l .
B u t ,  so  f a r  a s  I can  l e a r n ,  no com m unica t ion  has e v e r  
b e en  a n a t o m i c a l l y  t r a c e d  be tw een  th e  c e n t r e s  f o r  t h e  O p t ic  
and T r ig e m in a l  n e r v e s .  And h e re  a g a i n ,  t h e  a f f e c t i o n  of 
th e  f i f t h  ne rve  i n  t h e  c a s e s  I have examined i s  so s l i g h t  
a s  e n t i r e l y  t o  p r e c l u d e  any i d e a  of i t s  s e c o n d a ry  i n f l u e n c e  
on t h e  o p t i c  n e r v e .  And, i n  t h e  example q u o te d  -  o f  ambly­
o p ia  f o l l o w i n g  d e n t a l  i r r i t a t i o n  of th e  T r ig e m in a l  -  t h e  
e f f e c t  on th e  o p t i c  ne rve  i s  p resu m ab ly  an  i r r i t a t i v e  one 
w h i l e  t h a t  i n  H e m ia n a e s th e s ia  i s  p a r a l y t i c ,  and i t  i s  d i f ­
f i c u l t  t o  imagine two such  o p p o s i t e  l e s i o n s  r e s u l t i n g  i n  
th e  same p e r i p h e r a l  m a n i f e s t a t i o n .
Swanzy (Op. c i t . )  s ay s  t h a t  "L es io n s  of th e  p o s t e r ­
i o r  t h i r d  of t h e  i n t e r n a l  c a p s u l e  a r e  s t i l l  b e l i e v e d  t o  
cau se  Hemianopia  and H e m ia n a e s th e s i a  of th e  o p p o s i t e  s i d e  
of t h e  bod y ;  b u t  a n a l y s i s  of  c l i n i c a l  c a s e s  a f f o r d s  no sup­
p o r t  t o  t h i s  v i e w ,  f o r  t h e r e  a r e  no r e c o r d e d  c a s e s  w h ich  
f u r n i s h  any d e f i n i t e  e v idence  i n  t h i s  r e s p e c t .  Yet a n a ­
t o m i c a l l y ,  f i b r e s  have been  t r a c e d  from t h e  o c c i p i t a l  c o r ­
t e x  t h r o u g h  th e  o p t i c  r a d i a t i o n s  and i n t e r n a l  c a p s u l e  t o  
th e  b a s a l  g a n g l i a  and from th e n c e  t o  t h e  o p t i c  t r a c t s .  The 
f i b r e s  p a s s i n g  t h r o u g h  th e  i n t e r n a l  c a p s u l e  from t h e  E x t e r ­
n a l  G e n i c u l a t e  body may p e rh a p s  be s im ply  r e f l e x  f i b r e s . "
But i t  i s  q u i t e  an  a c c e p t e d  f a c t  t h a t  c r o s s e d  Ambly­
o p ia  does  o c c a s i o n a l l y  occur  a s  a r e s u l t  of  a  l e s i o n  i n  the  
p o s t e r i o r  p a r t  of t h e  i n t e r n a l  c a p s u l e j  i f  t h a t  be s o ,  
t h e n  t h o s e  f i b r e s  m en t ioned  by Swanzy c a n n o t  be m ere ly  r e ­
f l e x  i n  t h e i r  f u n c t i o n .  I t  i s  much more p r o b a b le  t h a t ,  a s  
P o s t e r  (Op. c i t .  p 1176) s u g g e s t s , t h e  E x t e r n a l  G e n i c u l a t e  
body i s  th e  most im p o r ta n t  of a l l  the  b a s a l  g a n g l i a  c o n n e c t ­
ed w i t h  v i s i o n ,  "and indeed t h e r e  i s  e v id e n c e  t h a t  t h i s  i s
*
s p e c i a l l y  c o n n e c te d  w i t h  t h e  m a c u l a e l u t e a e . T u rn e r  (Op. 
c i t .  p 757) a l s o  b e l i e v e s  t h e  E x t e r n a l  G e n ic u la t e  Body and
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t h e  r a d i a t i o n  f rom  i t  t o  t h e  C a l c a r i n e  f  i s s u r e  sh o u ld  a lo n e  
be c o n s i d e r e d  v i s u a l  i n  f u n c t i o n .
Gowers ^  s u g g e s t s  t h a t  the, o c c u r re n c e  of c r o s s e d  
am blyop ia  i n  h y s t e r i c a l  h e m i a n a e s t h e s i a  i n d i c a t e s  t h e  e x i s ­
t e n c e  of a  f u n c t i o n a l  c e n t r e ,  c a p a b le  of b e i n g  i n h i b i t e d ,  
i n  which  i s  r e p r e s e n t e d  th e  whole  f i e l d  of one eye and no t  
th e  h a l f  f i e l d s  of b o t h  e y e s .  But i t  i s  d i f f i c u l t  t o  im­
a g in e  a . f u n c t i o n a l  a p a r t  from a n  o rg an ic  c e n t r e ,  and p r o b a ­
b l y  t h e  one may s e r v e  a s  a  g u ide  t o  th e  o t h e r .  G r a n t i n g  
t h e  s i t e  of th e  above l e s i o n  t o  be c e n t r a l ,  even  th o u g h  i t s  
c h a r a c t e r  be f u n c t i o n a l ,  t h a t  i s  p h y s i o l o g i c a l ,  i t  i s  r e a ­
so n a b le  t o  a rgu e  t h a t  e x a c t l y  s i m i l a r  p e r i p h e r a l  e v id e n c e s  
may be p roduced  by p a t h o l o g i c a l  l e s i o n s  a f f e c t i n g  t h e  same 
l o c a l i t y .
I f ,  a s  p o s t e r  s a y s ,  t h e  E x t e r n a l  G e n ic u l a t e  B od ies  
a r e  c o n n e c te d  w i t h  th e  maculae  l u t e a e ,  and i f ,  a s  Swanzy 
owns, f i b r e s  p a s s  f rom th e s e  b o d i e s  t o  th e  i n t e r n a l  c a p s u l e ,  
t h e s e  f i b r e s  a r e  p r o b a b l y  c o n n e c te d  w i t h  t h e  m acu lae .  How, 
i t  i s  g e n e r a l l y  b e l i e v e d  t h a t  e a c h  macula  i s  p r o j e c t e d  on 
t o  t h e  o p p o s i t e  c u n e u s ;  and i f  t h i s  be t h e  c a s e ,  i t  i s  q u i t e  
s u f f i c i e n t  t o  e x p l a i n  the  o c c a s i o n a l  o c c u r r e n c e  of c r o s s e d  
am blyop ia  r a t h e r  t h a n  Hemianopia  i n  l e s i o n s  of th e  p o s t e r i o r  
d i v i s i o n  of  th e  i n t e r n a l  c a p s u l e .
THE TRIGEMIHAL and GLOSS OP HARYHQEAL HERVES.
I n  d i s c u s s i n g  th e  s u b j e c t  of t a s t e  i n  c o n n e c t i o n  w i t h  
c e r e b r a l  l e s i o n s  I p ropose  t o  c o n s i d e r  t h e s e  n e rv e s  t o g e t h e r  
r a t h e r  t h a n  s e p a r a t e l y ,  o p i n io n s  b e in g  s t i l l  d i v i d e d  a s  t o  
which  ne rv e  i s  r e s p o n s i b l e  f o r  t h e  c o n d u c t i o n  of t a s t e  im­
p r e s s i o n s  t o  t h e i r  c o r t i c a l  d e s t i n a t i o n .  The common s e n ­
so ry  f u n c t i o n s  o f  th e  T r ig e m in a l  w i l l  be c o n s i d e r e d  l a t e r  
a lo n g  w i t h  a f f e c t i o n s  of g e n e r a l  s e n s i b i l i t y  r e s u l t i n g  from 
c a p s u l a r  or  c o r t i c a l  l e s i o n s .
( 1 4 )
The f i b r e s  of th e  5 t h  nerve  r e a c h  th e  G a s s e r i a n  Gan­
g l i o n  by th e  Ophthalmic , and. th e  S u p e r i o r  and I n f e r i o r  Max­
i l l a r y  n e r v e s .  I s s u i n g  from t h i s ,  t h e  t r u n k , c o n s i s t i n g  of  
a  l a r g e ,  g a n g l i o n i c  o r  s e n s o r y  p a r t ,  and a  s m a l l  a g a n g l i o n -  
i c  o r  m otor  p a r t ,  makes i t s  way t o  th e  P o n s ,  some of  t h e  
t r a n s v e r s e  f i b r e s  of v/hlch s e p a r a t e  t h e  two r o o t s .  Here 
one d i v i s i o n  of  th e  s e n s o r y  r o o t  r u n s  t o  a  n u c l e u s  s i t u a t e d  
a  l i t t l e  below th e  f l o o r  of th e  f o u r t h  v e n t r i c l e ,  ( t h e  Up­
p e r  Sen so ry  n u c l e u s )) w h i l e  th e  o t h e r  i s  c o n n e c te d  w i t h  some 
c e l l s  i n  t h e  p o s t e r i o r  ho rn  of  g rey  m a t t e r  n e a r  t h e  T uber­
c u le  of Rolando i n  t h e  M edul la  ( t h e  a s c e n d i n g  r o o t . )  T h is  
r o o t  has b e e n  supposed  t o  r i s e  f rom th e  T u b e r c u l e ,  b u t  Qua i n  
does  no t  b e l i e v e  t h i s  t o  be the  c a s e ,  a s  th e  f i b r e s  r e a l l y  
have t h e i r  o r i g i n  in  t h e  G a s s e r i a n  G ang l ion  ( H i s . )  Prom
t h e  u p pe r  s e n s o r y  n u c l e u s ,  and a l s o  from th e  c e l l s  o f  th e
/
g e l a t i n o u s  s u b s ta n c e  f i b r e s  ru n  a c r o s s  th e  m ed ian  raph e  
p a r t l y  t o  end i n  th e  f o r m a t i o  r e t i c u l a r i s ,  and p a r t l y  t o  
j o i n  the  o p p o s i t e  m e s i a l  f i l l e t .  T u r n e r h o w e v e r ,  b e ­
l i e v e s  t h a t  th e  s e n s o r y  f i b r e s  of t h e  c ra in ia l  n e r v e s  l i e  
m e s i a l  t o  t h e  f i l l e t  i n  t h e  pons and c e r e b r a l  p e d u n c l e ,  a s ,  
he s a y s , t h e  f i l l e t  may be e n t i r e l y  s c h l e r o s e d  and th e  s t r u c ­
t u r e s  f rom which  i t  a r i s e s  d e s t r o y e d  w i t h o u t  any impairment  
of s e n s a t i o n .
I t  i s  e v id e n t  t h e r e f o r e  t h a t  th e  c o u rs e  of  th e  T r i ­
geminal  f i b r e s  a f t e r  t h e y  l e a v e  t h e  M edul la  and Pons i s  
somewhat o b s c u r e ,  b u t  i t  i s  e q u a l l y  o b v io u s ,  f i r s t  t h a t  t h e y  
p a s s  t o  t h e i r  c o r t i c a l  d e s t i n a t i o n  th r o u g h  t h e  p o s t e r i o r  
l imb of  t h e  i n t e r n a l  c a p s u l e ,  and se c o n d ly  t h a t  t h e y  d e c u s ­
s a t e  i n  t h e i r  c o u r s e .
The G lo s s o p h a ry n g e a l  Herve i s  a l s o  supposed  t o  be 
p a r t l y  m otor  and p a r t l y  s e n s o r y ,  and can  be t r a c e d  back from 
th e  pha ryn x  e t c .  t o  th e  m ed u l la  where  i t  l i e s  c l o s e  below 
th e  P a c i a l  Herve i n  th e  groove b e tw e e n  the  O l i v a r y  and Res-
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- t i f o r m  b o d i e s .  Thence th e  f i b r e s  r u n  t o  a  n u c l e u s ,  s i t u ­
a t e d  b e n e a th  th e  i n f e r i o r  fo v ea  i n  t h e  f l o o r  of  th e  f o u r t h  
v e n t r i c l e ,  b u t  f u r t h e r  t h a n  t h i s  t h e y  have n o t  b e en  anatom­
i c a l l y  t r a c e d .  The M edul la  and Pons th u s  c o n t a i n  th e  
" b a s a l  g a n g l i a "  f o r  b o t h  th e  F i f t h  and th e  H i n t h  n e r v e s ;  
and t h e r e  i s  no doubt  t h a t  th e  G lo s s o p h a r y n g e a l  a l s o  ha s  a 
c o r t i c a l  d e s t i n a t i o n ,  and t h a t  i t s  f i b r e s ,  a f t e r  d e c u s s a t ­
i n g ,  ru n  i n  th e  p o s t e r i o r  l imb of t h e  i n t e r n a l  c a p s u l e .
Which p a r t i c u l a r  p a r t  of  t h e  cerebrum  i s  c o n ce rn e d  
w i t h  th e  p e r c e p t i o n  of t a s t e  i s  n o t  a s  y e t  q u i t e  c e r t a i n .  
P e r r i e r ^ s t a t e s  t h a t  he has found by e x p e r im e n t  t h a t  i f  th e  
lo w er  e x t r e m i t y  of t h e  Temporal lo b e  i s  i r r i t a t e d  th e  a n i ­
mal shows s u b j e c t i v e  s e n s a t i o n s  of  sm e l l  and t a s t e ;  w h i l e  
b i l a t e r a l  l e s i o n s  of t h e  a n t e r i o r  e x t r e m i t i e s  o f  t h i s  lo b e  
cau se  co m p le te  anosmia  and a g e u s i a .  He q u o t e s  a  c a s e  r e ­
c o rded  by Dr.  Anderson i n  which  a tumour a f f e c t i n g  t h e  l e f t  
Temporal lo b e  was found a s s o c i a t e d  w i t h  l o s s  of  t a s t e .
T h is  seems t o  be th e  most g e n e r a l l y  a c c e p t e d  v ie w ,  
and i s  more o r  l e s s  c o n f i rm ed  n o t  o n ly  by c l i n i c o  -  p a t h o ­
l o g i c a l  o b s e r v a t i o n s  on t h e  Temporal l o b e ,  b u t  a l s o  more or  
l e s s  by a  p r o c e s s  of exc lu s io n ,*  f o r  l e s i o n s  o c c u r r i n g  i n  
most o t h e r  c o r t i c a l  a r e a s  of th e  b r a i n  -  w i t h o u t  a f f e c t i n g  
t h e  p o s t e r i o r  l i m b , o f  t h e  i n t e r n a l  c a p s u l e  -  se ldom i f  e v e r  
cau se  any d i m i n u t i o n  i n  th e  se nse  of  t a s t e .
There  a r e  v a r i o u s  t h e o r i e s  a s  t o  th e  r o u t e  t a k e n  by 
th e  t a s t e  f i b r e s  on t h e i r  way t o  th e  b r a i n ,  and most  a u t h o r ­
i t i e s  a r e  d i v i d e d  i n  o p i n i o n  as  t o  w h e th e r  t h e  F i f t h  o r  th e
H in th  n e rv e  i s  s p e c i a l l y  conce rned  w i t h  th e  conveyance  of
dD
t h i s  s e n s e .  G o w e rs -^ b e l i e v e s  t h e  T r ig e m in a l  t o  be th e  t r u e  
n e rv e  of t a s t e ,  and i n  s u p p o r t  of t h i s  view he q u o t e s  s e v ­
e r a l  c a s e s  of i s o l a t e d  p a l s y  of  t h e  F i f t h  n e rv e  due t o  i n ­
t r a c r a n i a l  d i s e a s e  i n  which  t a s t e  was l o s t  n o t  on ly  a n t e r ­
i o r l y  bu t  a l s o  a t  th e  back  of th e  t o n g u e , a n d  on th e  s o f t
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p a l a t e  and p a l a t i n e  a r c h e s .  He t h i n k s  th e  t a s t e  f i b r e s  d i ­
v e rg e  from t h o s e  of  common s e n s i b i l i t y  i n  th e  P o n s ,  and t h u s  
e x p l a i n s  t h o s e  c a s e s  o f  a n a e s t h e s i a  of th e  F i f t h  ne rv e  w i t h ­
out any a f f e c t i o n  of t a s t e ;  and he q u o te s  a  c a s e  of a  l e s i o n  
which  he s a y s  was c e r t a i n l y  w i t h i n  t h e  p o n s ,  w h ich  p a r a l y s e d  
t h e  motor  p a r t  of  th e  F i f t h  n e r v e ,  a b o l i s h e d  t a s t e  a l l  o v e r  
t h a t  s i d e  of  th e  t o n g u e ,  bu t  l e f t  u n im p a i re d  t h e  o t h e r  f u n c ­
t i o n s  of  t h e  F i f t h .
Gowers a l s o  b e l i e v e s  th e  t a s t e  f i b r e s  i n  th e  p o s t e r ­
i o r  p a r t  of  t h e  tongue t o  be r e a l l y  p a r t  of t h e  T r ig e m in a l  
n e r v e ,  t h o u g h  d i s t r i b u t e d  w i t h  t h e  G l o s s o p h a r y n g e a l , t o  w h ich  
th e y  must p a s s  from t h e  o t i c  g a n g l i o n  by means of  th e  s m a l l  
s u p e r f i c i a l  P e t r o s a l  n e rv e  and Tympanic p l e x u s .  T h is  he con ­
s i d e r s  t o  be th e  e x p l a n a t i o n  of th e  f a c t  t h a t  t a s t e  may be 
l o s t  on t h e  back  a s  w e l l  a s  on th e  f r o n t  of  th e  tongue  i n  con­
sequence  of  c a r i e s  of th e  w a l l s  o f  th e  Tympanum. As Gowers 
c o n f e s s e s ,  t h i s  i s  a  v e ry  c i r c u i t o u s  r o u t e  t o  be f o l lo w e d  by 
a  ne rve  o f  s p e c i a l  s e n s e ;  and t h e  phenomena might  be j u s t  a s  
s a t i s f a c t o r i l y  e x p l a i n e d , i f  no t  more s o ,b y  a s su m in g  t h e  G losso  
p h a r y n g e a l  t o  be t h e  s p e c i a l  n e rv e  of  t a s t e .  I n  a  l e s i o n  oc­
c u r r i n g  i n  any p a r t i c u l a r  l o c a l i t y ,  th e  nerve  most c l o s e l y  con­
n e c t e d  w i t h  t h e  a f f e c t e d  p a r t  r a t h e r  t h a n  one o n ly  i n  i n d i r e c t  
comm unica t ion  t h e r e w i t h  i s  a d m i t t e d l y  t h a t  w h ich  d e m o n s t r a t e s  
th e  p e r i p h e r a l  m a n i f e s t a t i o n  of t h e  l e s i o n .  Now i t  i s  ob­
v io u s  t h a t  th e  H in th  n e rv e  i s  much more i n t i m a t e l y  a s s o c i a t e d  
w i t h  t h e  Tympanic p l e x u s  t h a n  i s  t h e  F i f t h ,  and th u s  any a f ­
f e c t i o n  of t h e  w a l l s  o f  t h i s  r e g i o n  shou ld  be e v id e n c e d  by 
some a l t e r a t i o n  i n  t h e  f u n c t i o n  of t h e  G lo s s o p h a r y n g e a l .  And, 
a s  t h i s  d i s t u r b a n c e  of  f u n c t i o n  t a k e s  the  form of  a g e u s i a  th e  
n a t u r a l  i n f e r e n c e  i s  t h a t  the  f i b r e s  of t h i s  n e rv e  a r e  i n  some 
way c o n ce rn ed  w i t h  the  conveyance of  i m p r e s s io n s  of t a s t e .
T u r n e r  (Op. c i t .  p 972) s a y s  t h a t  th o u g h  i m p l i c a t i o n  
of the  S e v e n th  nerve  i n  d i s e a s e  of th e  middle  e a r  i s  a s s o c i a -
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- t e d  w i t h  a g e u s i a ,  y e t  d i s e a s e  of t h e  r o o t  of th e  F a c i a l  w i t h ­
i n  t h e  s k u l l  i s  no t  a s s o c i a t e d  w i t h  any l o s s  of t a s t e .  Bas-  
t i a n , ^  how ever ,  s t a t e s  t h a t  he has  met w i t h  a  w e l l  marked 
c a s e  of d i s e a s e  i n  the  i n t r a c r a n i a l  p a r t  of th e  S e v e n th  n e rv e ,  
i n  which  t a s t e  was l o s t  on th e  a n t e r i o r  p a r t  of t h e  tongue  on 
t h e  same s i d e .  He b e l i e v e s  th e  g u s t a t o r y  f i b r e s  r u n  t o  the  
b r a i n  w i t h  t h e  t r u n k  of t h e  F a c i a l  n e rv e  a s  th e  Nerve of W r i s -  
b e r g ,w h ic h  t e r m i n a t e s  i n  a p a r t  of  th e  G lo s s o p h a ry n g e a l  n u ­
c l e u s ;  and he adds t h a t  th e  a n a t o m i c a l  i n v e s t i g a t i o n s  of Du­
v a l  s u p p o r t  t h i s  v iew.
T u rn e r  (Op. c i t .  p 786) m e n t io n s  a  c a se  r e c o r d e d  by 
Lehmann i n  w h ich  a  b a s a l  f r a c t u r e  c a u se d  p a r a l y s i s  of  the  
s e v e n t h ,  e i g h t h ,  t w e l f t h  and t e n t h  n e r v e s ,  w i t h  l o s s  of t a s t e  
on t h e  c o r r e s p o n d i n g  s i d e  of  th e  t o n g u e .  And i n  a  c ase  r e ­
c o rd e d  by Pope a n  aneurysm of th e  L e f t  V e r t e b r a l  a r t e r y  p r e s s ­
ed upon th e  r o o t s  of th e  n i n t h  n e r v e ,  c a u s i n g  a g e u s i a  on one 
s i d e  of  th e  t o n g u e ,  though  n o t  c o m p le t e ly  i n  th e  a n t e r i o r  p a r t .  
T u rn e r  t h e r e f o r e  c o n c lu d e s  t h a t  " th e  e v id e n c e  r e g a r d i n g  th e  
u l t i m a t e  d e s t i n a t i o n  of th e  t a s t e  f i b r e s  i n  th e  n i n t h  n e rv e  i s  
c o n f l i c t i n g ,  f o r  th e  t e s t  c a se  -  com ple te  i s o l a t e d  u n i l a t e r a l  
G lo s s o p h a ry n g e a l  r o o t  p a l s y  -  i s  n o t  y e t  r e c o r d e d ,  th o u g h  
P o p e ’ s case  comes n e a r  i t . "
W ith  r e g a r d  t o  t h e  o c c u r re n c e  of  p e r i p h e r a l  Trigem­
i n a l  p a l s y  u n a s s o c i a t e d  w i t h  a g e u s i a .  T u rne r  b e l i e v e s  e i t h e r  
t h a t  th e  i m p l i c a t i o n  of t h e  nerve  i s  no t  com ple te  , or  t h a t  
t h e  l e s i o n  i s  i n  th e  m e d u l l a ,  th e  a n a e s t h e s i a  b e i n g  due t o  
t h e  i m p l i c a t i o n  of  the  a s c e n d i n g  r o o t .  He q u o te s  a case  r e ­
c o rd e d  by F e rg u s o n  i n  which  t h e r e  had e x i s t e d  l o s s  of  t a s t e  
on th e  a n t e r i o r  t w o - t h i r d s  of  th e  tongue  w h i le  t h e  p o s t e r i o r  
p a r t  was n o r m a l ;  and th e  p o s t  mortem r e v e a l e d  a  s m a l l  e x o s t o s ­
i s  p r e s s i n g  on and d i v i d i n g  th e  l e f t  V i d i a n  n e r v e .
But h e r e ,  the  same argument might  be employed and 
w i t h  more r e a s o n ,  a s  was u se d  i n  e x p l a i n i n g  c r o s s e d  am blyop ia
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and ano sm ia ,  namely t h a t  th e  a g e u s i a  was the  r e s u l t  o f  an  im­
p l i c a t i o n  of t h e  n e rv e s  of  common s e n s i b i l i t y  r a t h e r  t h a n  th o s e  
c o n n ec te d  w i t h  t a s t e ,  and was due p a r t l y  t o  th e  d r y n e s s  of 
t h e  mucous membrane and p a r t l y  t o  th e  a n a e s t h e s i a  induced  by 
p a r a l y s i s  of  t h e  s e n s o r y  d i v i s i o n  of  the  T r i g e m i n a l .  I n  su p ­
p o r t  of  t h i s  v iew i t  must be remembered t h a t  M e ck e l ’ s G ang l ion  
has  been  e x c i s e d  on b o t h  s i d e s ,  w i t h o u t  any a f f e c t i o n  of  t a s t e ;  
and even when i n  a d d i t i o n  p a r t  of th e  I n f r a o r b i t a l  ne rv e  has  
b e e n  removed, t a s t e  rem ained  q u i t e  u n a f f e c t e d .  A g a in ,  Dr. 
T i f f a n y  r e c o r d s  f o u r  c a s e s  of removal  o f  the  G a s s e r i a n  Gan­
g l i o n  i n  t h r e e  of  which p e r s i s t e n t  a n a e s t h e s i a  f o l l o w e d ,  w h i l e  
t a s t e  rem ained  n o rm a l ,  and L loyd^  m en t ion s  a  c a se  i n  which  a  
p a l s y  of th e  F i f t h  ne rv e  was fo l lo w e d  by ex treme a n a e s t h e s i a  
of th e  f a c e  , and t r o p h i c  d i s t u r b a n c e  ,' w h i l e  t a s t e  was only  
b l u n t e d  a n t e r i o r l y  -  no t  a b o l i s h e d .
The e v i d e n c e ,  t h e r e f o r e  o f  t h e  F i f t h  b e i n g  t h e  s p e c ­
i a l  ne rve  of t a s t e  i s  somewhat c o n f l i c t i n g  b o th  a s  r e g a r d s  
p a t h o l o g i c a l  and e x p e r i m e n t a l  o b s e r v a t i o n s .  On a c c o u n t  of 
th e  d i f f i c u l t y  of s a t i s f a c t o r i l y  t e s t i n g  th e  s e n se  of  t a s t e ,  
e s p e c i a l l y  on th e  p o s t e r i o r  p a r t  of th e  t o n g u e ,  c l i n i c a l  ob­
s e r v a t i o n s  l o s e  som e th ing  of  t h e i r  v a l u e .  But i n  e i g h t  c a s e s  
I  have been  a b l e  t o  d e m o n s t r a te  t o t a l  a g e u s i a  on one s i d e  of 
th e  t o n g u e ,  and i n  e l e v e n  a  marked d i m i n u t i o n .  These were 
a l l  c a s e s  o f  H em ip leg ia  i n  which  t h e r e  was a l s o  a  v a r y i n g  am­
ount  of H e m ia n a e s t h e s i a ,  p o s s i b l y  s u f f i c i e n t  i n  s e v e r a l  i n ­
s t a n c e s  t o  e x p l a i n  some s l i g h t  a f f e c t i o n  of th e  s e n s e  of t a s t e .  
But i n  no c a se  was t h e r e  a  t o t a l  a n a e s t h e s i a  of  t h e  head and 
f a c e  , such  a s  would i n d i c a t e  an  invo lvem en t  of th e  T r ig e m in ­
a l  f i b r e s  t o  so g r e a t  an  e x t e n t  a s  t o  p roduce  com p le te  a g e u s i a  
i n  a d d i t i o n  t o  the  o t h e r  s e n s o r y  m a n i f e s t a t i o n s .  I f  we sup ­
pose  th e  T r ig e m in a l  t o  be th e  s p e c i a l  ne rve  of t a s t e  such  a -  
g e u s i a  may be e x p la in e d  by assum ing  t h e  s e p a r a t i o n  of  th e  t a s t e  
f i b r e s  f ro m th o se  of  g e n e r a l  s e n s a t i o n  on t h e i r  way to  th e  c o r ­
t e x .
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But i t  a p p e a r s  improbable  t h a t  a  n e rv e  w i t h  such  d e ­
f i n i t e  f u n c t i o n s  as  th e  F i f t h  sh o u ld  a l s o  p e r f o r m  th e  d u ty  of 
a  ne rve  of  s p e c i a l  s e n s e .  T a s te  i s  a s  much a s p e c i a l  s e n s e  
a s  i s  Smell ,  o r  S i g h t , o r  H e a r in g ,  and i t  i s  d i f f i c u l t  t o  u n ­
d e r s t a n d  why each  of  t h o s e  s e n s e s  should be p r o v i d e d  w i t h  a 
s e p a r a t e  n e rv e  t o  convey i t s  i m p r e s s io n s  t o  t h e  c e reb ru m ,  
w h i l e  t a s t e  sh o u ld  be c a r r i e d  p r o m is c u o u s ly  by v a r i o u s  c i r ­
c u i t o u s  r o u t e s  by a  n e rv e  which  has a l r e a d y  a d e f i n i t e  f u n c ­
t i o n  of i t s  own. And a s  i t  i s  j u s t  a s  im probab le  t h a t  t h e  
same se n se  sh o u ld  be c a r r i e d  by two s e p a r a t e  n e r v e s  i t  seems 
more r e a s o n a b l e  t o  suppose  the  G lo s s o p h a ry n g e a l  t o  be th e  
s p e c i a l  n e rv e  con n ec te d  w i t h  t a s t e .  Thus t a s t e  would be 
a n a la g o u s  t o  t h e  o t h e r  s e n s e s ,  and th e  G lo s s o p h a ry n g e a l  t o  
th e  o t h e r  s e n s o r y  c r a n i a l  n e r v e s .  Suppos ing  t h i s  to  be th e  
c a s e ,  we must conc lude  t h a t  the  t a s t e  f i b r e s  f rom th e  back  of  
th e  tongue go d i r e c t l y  t o  th e  ce reb rum  by th e  N i n t h ,  w h i l e  
th o se ,  a n t e r i o r l y  go by th e  Chorda Tympani i n  th e  L in g u a l  t o  
th e  F a c i a l ,  whence t h e y  a scend  by th e  P a r s  I n t e r m e d i a  t o  th e  
m ed u l la  and: n u c l e u s  of  th e  G lo s s o p h a ry n g e a l .
T H E  A Ü D I T O R Y  N E R V E .
The f i b r e s  of t h e  a u d i t o r y  n e rv e  r u n  backw ards  f rom 
t h e  i n t e r n a l  e a r  tow ards  t h e  m e d u l l a ,  where t h e y  s e p a r a t e  
i n t o  two r o o t s .  The u p p e r  ru n s  t h r o u g h  th e  l o w e s t  p a r t  of 
t h e  pons t o  th e  Outer  A u d i to r y  N uc leus  b e n e a th  t h e  f l o o r  of 
t h e  F o u r t h  v e n t r i c l e ,  and from t h i s  some f i b r e s  a r e  s a i d  t o  
p a s s  outwards  t o  th e  c e r e b e l lu m .
One d i v i s i o n  of th e  low er  r o o t  p a s s e s  backwards  on 
th e  i n n e r  s i d e  of the  R e s t i f o r m  body t o  the  I n n e r  A u d i t o r y  
N uc leus w h ich  l i e s  i n  t h e  u p pe r  p a r t  of  the  m e d u l l a ,  w h i l e  
o t h e r  f i b r e s  r u n  round th e  o u t e r  s i d e  of the  R e s t i f o r m  body
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t o  th e  f l o o r  of the  F o u r t h  V e n t r i c l e ,  where t h e y  form t h e  
A u d i t o r y S t r i a e . From the  A u d i to r y  n u c l e i  f i b r e s  r u n  a c r o s s  
t h e  pons -  fo rm in g  p a r t  of th e  Trapez ium  -  t o  t h e  L a t e r a l  
F i l l e t ,  and th e n c e  by t h e  p o s t e r i o r  b rach ium  t o  t h e  I n t e r n a l  
G e n ic u l a t e  B odies  and t h e  P o s t e r i o r  C orpora  Q uadr igem ina .
Turner^^^^'%elieves t h a t  th e  p o s t e r i o r  q u a d r i g e m i n a l  
b o d ie s  have no d i r o c t  c o n n e c t i o n  w i t h  th e  c e n t r a l  a u d i t o r y  
t r a c t  bu t  a r e  m ere ly  a c c e s s o r y  t o  i t j  w h i l e  t h e  I n t e r n a l  Gen­
i c u l a t e  b o d i e s  s t a n d  i n  th e  same r e l a t i o n  t o  t h e  a u d i t o r y  
n e rv e  a s  do t h e  E x t e r n a l  G e n ic u la t e  t o  th e  v i s u a l  f i b r e s .  
C o l l i n s ^ o n  th e  o t h e r  h a n d ,  says  We i n l a n d  has shown d i s t u r b ­
ance  of h e a r i n g  t o  be a  f r e q u e n t  r e s u l t  of tum ours  o f  t h e  
C orpora  Q uadr igem ina .  T h is  r e s u l t , C o l l i n s  b e l i e v e s  t o  be 
due t o  t h e  c l o s e  p r o x i m i t y  of th e  l a t e r a l  f i l l e t ,  w h ich  may 
r e a d i l y  be in v o lv e d  i n  any l e s i o n  a f f e c t i n g  t h e s e  b o d i e s j  
and T u rn e r  makes th e  same s u g g e s t i o n  r e g a r d i n g  W e i n l a n d ' s  
c a s e s .  Mynert  s t a t e s  t h a t  "no e x t e n s i v e  imm edia te  con­
n e c t i o n  of t h e  a u d i t o r y  n e rv e s  w i t h  t h e  c e r e b r a l  l o b e s  e x ­
i s t s , "  and t h a t  th e  c o n n e c t i o n  i s  b ro u g h t  a b o u t  i n d i r e c t l y  
t h r o u g h  t h e  c e r e b e l l u m ;  and B a s t i a n  s a y s  " I f  M y n e r t ’ s view 
be c o r r e c t ,  i t  would seem t h a t  th e  a u d i t o r y  f i b r e s  c o u ld  on­
l y  r e a c h  t h e  p o s t e r i o r  t h i r d  of t h e  i n t e r n a l  c a p s u l e  by way 
of th e  u p p e r  c e r e b e l l a r  p e d u n c l e . "  Thus l e s i o n s  i n v o l v i n g  
th e  u p p e r  p a r t  of  t h e  pons sh ou ld  n o t  a f f e c t  h e a r i n g ,  and 
t h i s  B a s t i a n  has obse rv ed  i n  s e v e r a l  c a s e s .
By w h ic h e v e r  r o u t e  t h e y  t r a v e l ,  how ever ,  t h e  a u d i t o r y  
f i b r e s  u l t i m a t e l y  r e a c h  th e  c e n t r e  f o r  h e a r i n g ,  w h ich  i s  sup­
posed  t o  be s i t u a t e d  i n  t h e  S u p e r i o r  Temporal Lobe. F e r r i e r  
(Op. c i t . )  q u o te s  a  c a se  i n  which com ple te  d e a f n e s s  f o l lo w e d
Q
b i l a t e r a l  s o f t e n i n g  of th e  F i r s t  Temporal  G yrus j  and M i l l s  
a l s o  r e c o r d s  a  case  i n  which  marked a t r o p h y  of  b o t h  Temporal  
l o b e s  was found  i n  a  man who had b e e n  d e a f  f o r  30 y e a r s .
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&Hughes B e n n e t t  m e n t io n s  s e v e r a l  i n s t a n c e s  of  S u b j e c t i v e  Au­
d i t o r y  S e n s a t i o n s  of C e n t r a l  o r i g i n  f o l lo w e d  by te m p o ra ry  
l o s s  of  h e a r i n g  on th e  o p p o s i t e  s i d e ;  w h i l e  C o l l i n s  (Op. c i t .  
p 56) s u g g e s t s  t h a t  d e s t r u c t i o n  i n  th e  S u p e r i o r  Temporal  lobe  
does  n o t  a p p a r e n t l y  cau se  co m p le te  c r o s s e d  d e a f n e s s ,  b u t  a  
marked d i m i n u t i o n  of h e a r i n g  on t h e  o p p o s i t e  and a s l i g h t  
d i m i n u t i o n  on t h e  same s id e  a s  t h e  l e s i o n .
T h is  s t a t e m e n t  a p p e a r s  t o  be bo rn e  out  by a  s t u d y  of 
c a p s u l a r  l e s i o n s  i n  which  a  l a r g e  p r o p o r t i o n  of c a s e s  g iv e  
e v id e n c e  of  impairment  of a u d i t o r y  p e r c e p t i o n  on b o t h  s i d e s ,  
though  as  a  r u l e  t h e  d e f e c t  i s  most p e r c e p t i b l e  on t h e  s i d e  
o p p o s i t e  t h e  l e s i o n .  Out of a  s e r i e s  of tw e n ty - tw o  c a s e s  
o f  c a p s u l a r  h e m i p l e g i a  I have found  d i m i n i s h e d  s e n se  of  h e a r ­
in g  i n  b o t h  e a r s  i n  tw e lv e .  Of t h e s e ,  f i v e  showed com ple te  
d e a f n e s s  on th e  h e m ip le g ic  s i d e  , and the  o t h e r  s e v en  a  much 
more marked impairment  of  th e  s e n s e  t h a n  was e v i d e n t  on t h e  
sound s i d e .  The h e a r i n g  i n  s i x  of  th e  r e m a in i n g  c a s e s  was 
a p p a r e n t l y  d i m in i s h e d  on th e  h e m ip le g ic  s i d e  a l o n e , w h i l e  i n  
f o u r  i n s t a n c e s  on ly  d i d  i t  a p p e a r  e n t i r e l y  u n a f f e c t e d  in e i ­
t h e r  e a r .  This  would a p p e a r  t o  s u g g e s t  a  b i l a t e r a l  r e p r e ­
s e n t a t i o n  of a u d i t o r y  p e r c e p t i o n  t o  some e x t e n t ,  t h e  p r i n ­
c i p a l  c o r t i c a l  c e n t r e  b e in g  s i t u a t e d  on th e  s i d e  o p p o s i t e  
th e  p e r i p h e r a l  d i s t r i b u t i o n  of t h e  a u d i t o r y  n e r v e .  I t  i s  
c l e a r  t h a t  th e  a u d i t o r y  f i b r e s  t r a v e l  i n  t h e  p o s t e r i o r  l im b  
of th e  i n t e r n a l  c a p s u l e ,  and th e  i n f e r e n c e  t h e r e f o r e  i s ,  e i ­
t h e r  t h a t  t h e i r  d e c u s s a t i o n  i s  n o t  c o m p l e t e , o r  t h a t  some 
s t r a n d s  of f i b r e s  c r o s s  tw ice  on t h e i r  way t o  t h e  c o r t e x .
The most common r e s u l t  o f  a  l e s i o n  i n  t h e  F i r s t  L e f t
Temporal c o n v o l u t i o n  a p p e a r s  t o  be Word d e a f n e s s .  M i l l s  
(Op. c i t . )  r e c o r d s  a  c ase  t o  i l l u s t r a t e  t h i s ,  w h i le  out  of 
tw en ty  f i v e  c a s e s  of  word d e a f n e s s  a n a l y s e d  f o r  Fe r r ie r fa^^ r^ in  
1890 ,  t e n  were found  t o  be due t o  a  l e s i o n  of  th e  Temporal
lo b e  a l o n e ,  w h i l e  i n  seven  th e  F i r s t  Temporal  Gyrus was s p e c i -
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- a l l y  a f f e c t e d .  I n  c o n n e c t i o n  w i t h  t h i s  s u b j e c t  I  may men­
t i o n  th e  f o l l o w i n g  c ase  which  came u n d e r  my c a r e .  J .  J .  
M ale ,  a e t . 45 ,  was a d m i t t e d  w i t h  a  h i s t o r y  of  a  k i c k  on th e  
r i g h t  s i d e  of  t h e  head a  week p r e v i o u s l y ,  up t o  w h ich  t ime 
h i s  w i f e  s t a t e d  he had a lw ays  been  q u i t e  h e a l t h y  and i n t e l l i ­
g e n t .  On e x a m in a t io n  a  l a r g e  b r u i s e  was s e e n  b e h in d  th e  
r i g h t  e a r ,  and some c l o t t e d  b lo o d  in  b o t h  e a r s .  The p a t i e n t  
f o r  a  week showed no s i g n  of i n t e l l i g e n c e , b u t  l a y  a lm o s t  
comatose  e x c e p t  f o r  o c c a s i o n a l  f i t s  of  s w e a r in g .  He t h e n  
r e c o v e r e d  s l i g h t l y  and was found  t o  be s u f f e r i n g  f rom  q u i t e  
d i s t i n c t  word d e a f n e s s .  He d i d  no t  u n d e r s t a n d  a n y t h i n g  t h a t  
was s a i d  t o  him u n t i l  i t  was w r i t t e n  down, when he r e p l i e d  
r a t i o n a l l y  though  w i t h  some h e s i t a t i o n .  He rem ained  i n  t h i s  
c o n d i t i o n  abou t  t h r e e  w eeks ,  when he g r a d u a l l y  im proved ,  
though  h i s  manner rem ained  somewhat s t r a n g e .  At no t im e  
was t h e r e  any d i f f e r e n c e  of h e a r i n g  on t h e  two s i d e s  , t h e  
t i c k  of  a  w a tch  b e in g  h e a rd  a  f o o t  d i s t a n t  from e i t h e r  e a r .
The e x p l a n a t i o n  of t h i s  c ase  a p p e a r s  t o  be t h a t  th e  
L e f t  S u p e r i o r  Temporal  Gyrus was i n j u r e d  by c o n t r e - c o u p ,  and 
i t s  s u b s ta n c e  e i t h e r  l a c e r a t e d  by f o r c i b l e  c o n t a c t  w i t h  th e  
s k u l l , o r  p r e s s e d  upon by th e  haemorrhage  which  would f o l l o w  
su ch  a n  i n j u r y .  That  th e  l e s i o n  was caused  by haem orrhage  
a p p e a r s  more p r o b a b l e  c o n s i d e r i n g  th e  a lm o s t  com ple te  r e c o v ­
e r y  made by th e  p a t i e n t  i n  a  c o m p a r a t i v e l y  s h o r t  sp a c e  of 
t im e .  The f a c t  t h a t  p e r c e p t i o n  of  o r d i n a r y  sound was no t  
a t  any t ime a f f e c t e d  l e n d s  p r o b a b i l i t y  t o  t h e  view t h a t  t h e r e  
e x i s t s  a  c e n t r e  f o r  g e n e r a l  a c o u s t i c  p e r c e p t i o n  a p a r t  from 
t h a t  f o r  word h e a r i n g  i n  th e  S u p e r i o r  Temporal  Gyrus .
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HERVES c o n v ey in g  Il/CPRESSIOIIS of  GEiqERAL SBHSIBILITY.
The c o n s i d e r a t i o n  of t h e  g e n e r a l  s e n s o r y  pa thw ays  
and t h e i r  c o r t i c a l  d e s t i n a t i o n s  w i l l  i n c l u d e  such n e r v e s  as  
convey i m p r e s s io n s  of t o u c h ,  p a i n ,  t e m p e r a t u r e  and m u s c u la r  
s e n se  t o  t h e  ce reb rum  from t h e  p e r i p h e r y .
Taking  t h e  s e n so ry  t r a c t s  a s  a  w h o le ,  we f i n d  t h a t  
t h e y  r u n  i n  th e  s p i n a l  co rd  t o  th e  m e d u l l a ,  p a r t l y  by a  d i ­
r e c t  r o u t e  i n  t h e  p o s t e r i o r  co lum ns ,and  p a r t l y  by a  more 
g e n e r a l  p a t h  i n  t h e  a n t e r o - l a t e r a l  p a r t  of  th e  c o r d .  Though 
a n a t o m i c a l l y  e a c h  s e n so ry  p a t h  does  n o t  r e p r e s e n t  a  p a r t i c u ­
l a r  v a r i e t y  of s e n s a t i o n ,  y e t  c l i n i c a l l y  i t  would a p p e a r  
t h a t  e ac h  form of  c u ta n e o u s  s e n s o r y  i m p r e s s i o n  i s  conveyed  
b r a in w a r d s  by i t s  own s p e c i a l  s t r a n d  of  f i b r e s .  I t  was 
once th o u g h t  t h a t  t a c t i l e  s e n s i b i l i t y  t r a v e l l e d  by t h e  p o s ­
t e r i o r  co lum ns ,  b u t  a  l e s i o n  he re  a f f e c t s  a l l  k i n d s  of  s e n ­
s a t i o n  e q u a l l y ,  and i n  f a c t  i t  has b e en  shown by e x p e r im e n t  
on a n im a l s  " t h a t  s e n s a t i o n  a s  a  whole i s  more i n t e r f e r e d  
w i t h  by d i v i s i o n  of  th e  l a t e r a l  and e s p e c i a l l y  of t h e  a n t e r o ­
l a t e r a l  columns of  th e  co rd  t h a n  th e  d i v i s i o n  of any o t h e r  
p a r t .  B e s i d e s ,  b o t h  e x p e r im e n t s  on a n im a l s  and c l i n i c a l  
o b s e r v a t i o n s  show t h a t  s e n s o r y  i m p r e s s io n s  c r o s s  t o  t h e  o th ­
e r  s i d e  of th e  co rd ,  and t h i s  c o r r e s p o n d s  w i t h  th e  a n a t o m i c a l  
f e a t u r e  of th e  g e n e r a l  p a t h ,  w h i l e  th e  s p e c i a l  t r a c t  by the  
p o s t e r i o r  columns does  no t  c r o s s  t i l l  t h e  b u l b a r  n u c l e i  a r e  
p a s s e d . "  ( P o s t e r  Op. C i t . )
On r e a c h i n g  th e  m e d u l l a  th e  s e n s o r y  f i b r e s  a p p e a r  t o  
end i n  th e  H u c l e i  G r a c i l e s  and C u n e a t i  f rom which  f r e s h  f i ­
b r e s  r i s e ,  and a f t e r  d e c u s s a t i n g  r u n  t o  t h e  o p p o s i t e  median 
f i l l e t .  The f i l l e t  a l s o  r e c e i v e s  t h o s e  f i b r e s  w h ich  have 
a l r e a d y  c r o s s e d  i n  th e  c o r d ,  and b e in g  t h u s  e n t i r e l y  com­
posed  of d e c u s s a t e d  f i b r e s , i t  p a s s e s  onwards by th e  Pons 
and c r u s  C e r e b r i  t o  th e  Opt ic  Thalamus,  where  most o f  t h e
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n e r v e s  e n d ,  th o u gh  some a r e  c o n t in u e d  d i r e c t l y  onwards t o  
th e  c o r t e x .  Most o b s e r v e r s  b e l i e v e  th e  p a t h  f o r  th e  t r a n s ­
m is s i o n  of  c u ta n e o u s  s e n s a t i o n  t o  be s i t u a t e d  i n  t h e  f i l l e t  
e i t h e r  a lo n e  o r  w i t h  t h e  n e i g h b o u r i n g  p a r t  of  t h e  P o r m a t io  
R e t i c u l a r i s ;  b u t  P e r r i e o u n d  by ex p e r im e n t  t h a t  a f t e r  
d e s t r u c t i o n  of t h e  n u c l e i  c l a v a e  and c u n e a t i  t h e  f i l l e t  de 
g e n e r a t e d ,  w h i l e  s e n s a t i o n  rem ained  u n a f f e c t e d .  He t h e r e ­
f o r e  b e l i e v e s  th e  s h o r t  f i b r e  sy s tem  of th e  Tegmentum or  P o r -  
m a t io  R e t i c u l a r i s  t o  be th e  t r u e  p a t h  f o r  th e  t r a n s m i s s i o n
of c u ta n e o u s  s e n s i b i l i t y .
But though  th e  f i l l e t  d e g e n e r a t e d  a f t e r  such  an  e x ­
p e r im e n t  w i t h o u t  th e  o c c u r re n c e  of  a n a e s t h e s i a ,  t h a t  o b s e r ­
v a t i o n  a lo n e  i s  s c a r c e l y  s u f f i c i e n t  t o  p rove  t h a t  s e n s a t i o n  
t h e r e f o r e  does n o t  t r a v e l  by t h e  f i l l e t .  I t  i s  w e l l  known 
t h a t  sometimes t h e  rem oval  of t h e  P y ra m id a l  t r a c t  i n  a  dog 
i s  fo l lo w e d  by no l o s s  of v o l u n t a r y  m o t io n ,  p r o b a b l y  b e ca u se  
im pulses  t r a v e l l i n g  n o r m a l ly  by t h a t  p a t h  f i n d  t h e i r  way t o  
t h e  p e r i p h e r y  a f t e r  i t s  d e s t r u c t i o n . b y  some o t h e r  c h a n n e l .
And i f  t h i s  r e s u l t  may f o l lo w  a  m o to r  l e s i o n  a  s i m i l a r  s e ­
quence i s  p o s s i b l e  i n  a  s e n so ry  d e f e c t ,  s e n s a t i o n  u n d o u b te d ­
l y  t e n d i n g  t o  r e c o v e r  more q u i c k l y  t h a n  m o t ion  a f t e r  a  l e s i o n .  
Thus ,  a f t e r  d e s t r u c t i o n  of th e  f i l l e t ,  t h e  s e n s o r y  im p u lse s  
n o rm a l ly  t r a v e l l i n g  by t h i s  t r a c t  may f i n d  t h e i r  way t o  th e  
c o r t e x  by a  more g e n e r a l  p a t h  i n  th e  P o rm a t io  R e t i c u l a r i s .
I t  a p p e a r s  a t  l e a s t  p r o b a b l e  t h a t  s e n s a t i o n  t r a v e l s  p r i n c i ­
p a l l y  by t h e  f i l l e t ,  w h ich  would t h u s  c o n s t i t u t e  t h e  d i r e c t  
r o u t e ,  c o r r e s p o n d i n g  w i t h  th e  p o s t e r i o r  columns o f  th e  c o r d ,  
w h i l e  th e  s h o r t  f i b r e  sys tem  of t h e  tegmentum may form a  more 
g e n e r a l  p a th w a y ,  l i k e  t h a t  i n  t h e  a n t e r o - l a t e r a l  p a r t  of th e  
c c r d ) c a p a b l e  however of p e r f o r m in g  th e  d u t i e s  of  th e  whole  
i n  th e  c a se  of a  l e s i o n  a f f e c t i n g  t h e  f i l l e t .
But however th e  s e n so ry  f i b r e s  t r a v e l  t h e y  e v e n t u ­
a l l y  r e a c h  t h e  p o s t e r i o r  l imb of t h e  i n t e r n a l  c a p s u l e  where
( 2 5 )
t h e y  a r e  a g g r e g a t e d  i n t o  a  compact bundle,  and so  a r e  r e a d i l y  
i m p l i c a t e d  i n  any l e s i o n  a f f e c t i n g  t h i s  p a r t .  The l e s i o n s  
most l i a b l e  t o  in v o lv e  t h i s  s i t e  a r e  e i t h e r  haemorrhage  by 
e x t e n s i o n  from th e  L e n t i c u l o - s t r i a t e  b r a n c h ,  o r  embolism or 
haemorrhage  of th e  L e n t i c u l o - O p t i c  b r a n c h , o f  th e  Middle C e re ­
b r a l  A r t e r y .  These l e s i o n s ,  i f  c o m p le t e ly  d e s t r o y i n g  th e  
p o s t e r i o r  l im b  of  th e  i n t e r n a l  c a p s u l e  g ive  r i s e  t o  a  t y p i c a l  
c e r e b r a l  h e m i a n a e s t h e s i a  on th e  o p p o s i t e  s i d e ,  and f o u r  c a s e s
of  t h i s  k in d  were d e s c r i b e d  by Turck a s  e a r l y  a s  1859. '
T h is  c o n s i s t s  of i n s e n s i b i l i t y  t o  t o u c h ,  p a i n  and t e m p e r a t u r e  
w i t h  l o s s  of m u sc u la r  s e n s e ,  and a f f e c t i o n  of t h e  s p e c i a l  
s e n s e s ,  i n c l u d i n g  as  we have s e e n ,  a n o s m ia , a g e u s i a ,  and 
d e a f n e s s  on one s i d e ,  w i t h  e i t h e r  l a t e r a l  h em ian o p ia  o r  am­
b l y o p i a .
But c l i n i c a l l y  i t  i s  c o m p a r a t i v e l y  r a r e  f o r  a  p a t i e n t  
t o  p r e s e n t  an  e n t i r e l y  t y p i c a l  h e m i a n a e s t h e s i a  a f t e r  such  a  
l e s i o n .  I n  some c a s e s ,  one or  o t h e r  of th e  s p e c i a l  s e n s e s  
may be p a r t i a l l y  a f f e c t e d  i n  a d d i t i o n  t o  com ple te  l o s s  of  
g e n e r a l  s e n s i b i l i t y ,  or  th e  v a r i o u s  forms of g e n e r a l  s e n s a ­
t i o n  may n o t  be e q u a l l y  in v o lv e d .  I n  a  s e r i e s  w hich  I  have 
obse rved  of tw en ty  two c a s e s  of d i m i n i s h e d  s e n s i b i l i t y ,  v a r y ­
in g  in  d e g r e e ,  b u t  a lw ays  r e a d i l y  d e m o n s t r a t e d ,  e n t i r e  gen­
e r a l  and s p e c i a l  s e n s a t i o n  was a f f e c t e d  i n  s i x t e e n  c a s e s  on­
l y .  Of t h e  r e m a in d e r  t h r e e  were c a s e s  i n  w h ic h ,  w i t h  p r a c ­
t i c a l l y  no impairment  of  g e n e r a l  s e n s a t i o n  t h e  s p e c i a l  s e n s e s  
were  o b v io u s ly  d i m in i s h e d  i n  a c u i t y ,  sm e l l  and t a s t e  b e in g  
a b o l i s h e d  and h e a r i n g  and v i s i o n  d im in i s h e d  i n  one ,  w h i l e  
a l l  s e n s e s  were a bou t  e q u a l l y  a f f e c t e d  in  th e  o t h e r s .  The 
r e m a in in g  t h r e e  c a s e s  showed d i m in i s h e d  g e n e r a l  s e n s a t i o n  
w i th o u t  any impairment  of th e  s p e c i a l  s e n s e s .
The v a r i a b l e  d e g re e  t o  w h ich  g e n e r a l  s e n s i b i l i t y  was 
in v o lv e d  i n  the  above s e r i e s  was a p p r o x i m a t e ly  a s  f o l l o w s  *.-
The Sense  of Tem pera ture  p r e s e n t e d  some v a r i e t y  i n
( 2 6 )
i t s  impairm ent  t h a t  f o r  h e a t  b e in g  e v i d e n t l y  much more r e a d i ­
l y  a f f e c t e d  t h a n  t h a t  f o r  c o ld  i n  l e s i o n s  i m p l i c a t i n g  t h e  
i n t e r n a l  c a p s u l e .  I n  n i n e t e e n  of my p a t i e n t s  in  whom t h i s  
s e n se  was d e f e c t i v e ,  t e n  were c a s e s  in  which  th e  c o ld  tu be  
was a lm o s t  i n v a r i a b l y  r e c o g n i s e d  w h i l e  th e  ho t  t e s t  was n o t  
a p p r e c i a t e d  a t  a l l ,  even  when w a t e r  warm enough t o  be a lm o s t  
p a i n f u l  was u s e d .  G e n e r a l l y  s p e a k i n g ,  i t  a p p e a re d  t h a t  i f  
t h e  ho t  t e s t  were c o r r e c t l y  a p p r e c i a t e d  by th e  p a t i e n t ,  th e  
c o ld  tub e  p r e s e n t e d  no d i f f i c u l t y ,  and t h u s  th e  s e n s e  of  tem­
p e r a t u r e  a s  a  whole was bu t  l i t t l e  a f f e c t e d ,  though  b o t h  
k i n d s  of  t h e r m a l  s e n se  might  be l e s s  a c u t e l y  f e l t  t h a n  on th e  
8 ound 8 i d e .
T a c t i l e  S e n s a t i o n  a p p e a re d  t o  be im pa i red  t o  th e  
g r e a t e s t  e x t e n t ,  b e in g  more or  l e s s  i m p l i c a t e d  i n  t h e  e n t i r e  
s e r i e s  of c a s e s ,  though  sometimes t o  a  v e r y  s l i g h t  d e g r e e .
In  su c h  i n s t a n c e s  on ly  th e  l i g h t e s t  to u c h e s  were u n r e c o g ­
n i z e d ,  and th e  se n se  of l o c a l i z a t i o n  was p e r f e c t ,  t h o u g h  
t r a n s m i s s i o n  of im p r e s s io n s  was d e l a y e d .  I n  the  more marked 
c a s e s  where an  o r d i n a r y  to u c h  was u n a p p r e c i a t e d  th e  s e n se  of 
l o c a l i z a t i o n  was n o t  so a c c u r a t e ,  and su c h  p a t i e n t s  g e n e r ­
a l l y  gave e v id e n c e  a l s o  of some impairment  of  t h e i r  M uscu la r  
s e n s e . This  a p p e a re d  t o  be i m p l i c a t e d  i n  d i r e c t  r a t i o  t o  
t h e  s e v e r i t y  of  th e  t a c t i l e  a n a e s t h e s i a ,  b e i n g  e n t i r e l y  un ­
a f f e c t e d  i n  th e  m i l d e r  c a s e s  and m arkedly  in v o lv ed  i n  th e  
more s e v e r e  t y p e s .  P a i n f u l  S e n s a t i o n  a p p ea re d  more o r  l e s s  
im p a i red  i n  a l l  t h o s e  p a t i e n t s  who gave e v id e n c e  of t a c t i l e  
a n a e s t h e s i a .  The a n a l g e s i a ,  however ,  was l e s s  obv iou s  t h a n  
th e  a f f e c t i o n  of t o u c h ,  b e in g  p r a c t i c a l l y  n i l  i n  th e  l e s s  
s e v e r e  c a s e s ,  and bu t  se ldom complete  even  i n  d e f i n i t e l y  
a n a e s t h e t i c  a r e a s .  In  no i n s t a n c e  d id  I f i n d  any im pairm ent  
of  t h e  se n se  of p a i n  a p a r t  f rom t h a t  of t o u c h ,  th o u g h  t h e r e  
a r e  r e c o r d e d  v a r i o u s  c a se s  i l l u s t r a t i n g  su ch  a  c o n d i t i o n .  ®
P a g e t  b e l i e v e s  th e  s e n s e s  of  p a i n  and t e m p e r a t u r e  
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t o  be the  most r e a d i l y  and th e  most p e rm a n e n t ly  a f f e c t e d  in  
any l e s i o n  of th e  b r a i n  or c o r d ,  and he s u g g e s t s  t h a t  the  
p a t h s  f o r  t h e s e  s e n s e s  l i e  c l o s e  t o g e t h e r  e n t i r e l y  a p a r t  
f rom  th e  t r a c k  c onvey ing  im p r e s s io n s  of t o u c h .  T h i s ,  how 
e v e r ,  I have n o t  o b s e r v e d ,  b u t  r a t h e r  t h a t  t a c t i l e  and mus­
c u l a r  s e n s e s  a r e  most i n t i m a t e l y  a s s o c i a t e d ,  t h a t  p a i n f u l  
s e n s a t i o n  t o  a  l e s s  d e g re e  i s  c o n n e c te d  w i t h  t o u c h ,  and t h a t  
t e m p e r a t u r e  a p p a r e n t l y  i s  d i s t i n c t  f rom e i t h e r  and may be 
a f f e c t e d  in d e p e n d e n t l y  of b o t h .  I t  i s  more t h a n  p r o b a b l e  
t h a t  each  form of g e n e r a l  s e n s a t i o n  t r a v e l s  by a pa thway of 
i t s  own i n  th e  s e n so ry  c rossw ay  ; b u t  c l i n i c a l l y  i t  a p p e a r s  
t h a t  th e  t r a c t s  convey ing  i m p r e s s io n s  of to u c h  and o f  p a i n  
l i e  n e a r  one a n o t h e r ;  and t h u s  a  c a p s u l a r  l e s i o n  l a r g e  enough 
t o  r e s u l t  i n  a n a l g e s i a  a lm o s t  c e r t a i n l y  p ro d u c e s  i n  a d d i t i o n  
a  marked d e g re e  of t a c t i l e  a n a e s t h e s i a .
A g a in ,  t h e  manner i n  which  th e  th e rm a l  s e n s e  i s  a f ­
f e c t e d  i n  c a p s u l a r  l e s i o n s  s u g g e s t s  th e  e x i s t e n c e  of  a  s e ­
p a r a t e  s e t  of  f i b r e s  f o r  t h e  conveyance of e ach  v a r i e t y  of 
t h i s  s e n s a t i o n .  Suppos ing  i m p r e s s io n s  of h e a t  and c o ld  t o  
t r a v e l  to  t h e  c o r t e x  by th e  same b u nd le  of f i b r e s ,  and t h i s  
t o  be e n t i r e l y  d e s t r o y e d  by a l e s i o n  o c c u r r i n g  i n  t h e  i n t e r ­
n a l  c a p s u l e , th e  p a t i e n t  sh o u ld  t h e n  be q u i t e  u n a b le  t o  a p ­
p r e c i a t e  e i t h e r  h e a t  or  c o ld  a p p l i e d  t o  th e  p e r i p h e r y  of the  
body.  Or were th e  d e s t r u c t i v e  l e s i o n  only  p a r t i a l ,  the  
r e s u l t  would be im pa ired  s e n s i b i l i t y  t o  b o th  h e a t  and c o ld .  
But t h e r e  i s  no v a r i e t y  of l e s i o n  c a p a b le  of p r o d u c i n g  d i ­
m in i sh e d  s e n s i t i v e n e s s  t o  h e a t  im p r e s s io n s  w h i l e  a l l o w i n g  
im p u lse s  of c o ld  t o  p a s s  onwards t o  t h e  c o r t e x  by t h e  f i b r e s  
w h ich  a re  p resum ab ly  i m p l i c a t e d  i n  t h e  l o s s  of t h e r m a l  s e n s e .
I n  most c a s e s  of H e m ip le g ia ,  t h e  l e s i o n  i n  t h e  i n t e r ­
n a l  c a p s u le  has  c o n s i s t e d  of a  haemorrhage  from th e  L e n t i c u ­
l o - s t r i a t e  a r t e r y ,  which  though  i t  s u p p l i e s  only  t h e  a n t e r i o r  
two t h i r d s  of th e  p o s t e r i o r  l i m b ,  s t i l l  may in v o lv e  th e  p o s -
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- t e r i o r  t h i r d  by the  e x t r a v a s a t i o n  of b loo d  back w ards .  This  
f a c t  may s e r v e  a s  a  d i a g n o s t i c  p o i n t  be tw een  haemorrhage  
and embolism of th e  L e n t i c u l o - s t r i a t e  a r t e r y ,  t h e  l a t t e r  l e ­
s i o n  c a u s i n g  no impairment  of s e n s a t i o n .  Two c a s e s  which  
I have s e e n  i l l u s t r a t e  t h i s  in  d i f f e r e n t  ways. One was t h a t  
of  a woman, aged  3 0 ,  s u f f e r i n g  from m i t r a l  s t e n o s i s ,  who 
s u d d e n ly  d e v e lo p ed  a com ple te  l e f t  h e m i p l e g i a ,  w i t h o u t  any 
impairment  of s e n s a t i o n ,  t h e  l e s i o n  o b v io u s ly  b e i n g  a n  em­
b o l i s m  of t h e  L e n t i c u l o - s t r i a t e  a r t e r y .  The second  case  i l ­
l u s t r a t e s  a l s o  th e  d i a g n o s t i c  im por tance  of a  c o r r e c t  e s ­
t i m a t e  of th e  impairment  of  s e n s a t i o n .  The s u b j e c t  was a  
man w i t h  a l a r g e  aneurysm of th e  a o r t a ,  i n  whom t h e r e  s u d ­
d e n ly  o c c u r re d  a  r i g h t  h e m ip le g i a  and motor  a p h a s i a .  A f t e r  
s e v e r a l  days  he g r a d u a l l y  d ev e lo ped  s e n s o r y  a p h a s i a  (and 
h e m i a n a e s t h e s i a ? )  The q u e s t i o n  was t h e n  r a i s e d  a s  t o  what 
c o n s t i t u t e d  t h e  l e s i o n .  I n  view of t h e  e x i s t e n c e  of  th e  
aneurysm an  embolism of t h e  L e n t i c u l o - s t r i a t e  a r t e r y  a p p e a r ­
ed a t  f i r s t  t h e  most p r o b a b l e  e x p l a n a t i o n ,  b u t  i f  such  were  
th e  c a s e ,  whence came th e  s e n s o r y  symptoms? A f t e r  v a r i o u s  
more or l e s s  in g e n io u s  s u g g e s t i o n s  had been  o f f e r e d ,  th e  d e a t h  
of th e  p a t i e n t  he lp e d  t o  s o l v e  the  p ro b lem .  P o s t  mortem, an  
embolus was indeed  found i n  th e  L e n t i c u l o - s t r i a t e  a r t e r y ,  
and e x t e n d in g  backwards f rom t h i s  t o  t h e  c i r c l e  of  wy.lli s , 
and i n v o l v i n g  th e  L e n t i c u l o - O p t i c  a r t e r y  i n  p a s s i n g ,  was a 
d i s t i n c t  th ro m b u s ,  t h i s  a c c o u n t i n g  f o r  th e  g r a d u a l  o n s e t  of 
th e  s e n so ry  symptoms a f t e r  th e  sudden  o c c u r re n c e  of t h e  mo­
t o r  phenomena.
I t  seems t o  be a  v e ry  g e n e r a l l y  a c c e p te d  t h e o r y  t h a t
s e n s a t i o n  i s  on ly  t e m p o r a r i l y  a f f e c t e d  i n  l e s i o n s  of th e  i n ­
t e r n a l  c a p s u l e :  and O s i e r ^  s a y s ,  in  H em ip leg ia  " D i s tu r b a n c e  
of th e  s p e c i a l  s e n s e s  i s  n o t  common," and a g a i n ,  t h a t  "Hemi­
a n a e s t h e s i a  i s  r a r e  i n  H em ip leg ia .  S l i g h t  numbness or  t i n g ­
l i n g  may be p r e s e n t ,  or  t h e r e  i s  l o s s  of s e n s a t i o n  a f t e r  a
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day or  two ,  w hich  g r a d u a l l y  p a s s e s  o f f . "  Dana s a y s  " I n  a  
good many c a s e s  t h e r e  i s  a s l i g h t  amount of H e m ia n a e s t h e s ia  
d u r i n g  th e  e a r l y  s t a g e  of c e r e b r a l  a p o p l e x i e s , b u t  t h i s  a l ­
most  i n v a r i a b l y  d i s a p p e a r s  i n  a  few days  or w e e k s ,  and i t  i s  
r a r e  t h a t  any a n a e s t h e s i a  of c u ta n e o u s  or  m u s c u la r  s e n se  i s  
o b s e r v e d . "  And B a s t i a n ^ ^ ^ b a y s  t h a t  haemorrhage f rom  th e  
L e n t i c u l o - s t r i a t e  a r t e r y  may cause  a  m inor  amount of  p r e s s u r e  
on th e  s e n s o r y  segment of th e  c a p s u l e  "so  a s  t o  p ro d u c e  mere 
numbness o r  some s l i g h t  t em po ra ry  l o s s  of s e n s i b i l i t y . "  The 
c l i n i c a l  o b s e r v a t i o n s  w hich  I have made do no t  b e a r  out t h e s e  
s t a t e m e n t s ,  a s  i n  th e  f i r s t  p l a c e  I have found th e  s p e c i a l  
s e n s e s  more o f t e n  a f f e c t e d  t h a n  e n t i r e l y  u n i m p a i r e d ,  and 
s e c o n d l y ,  d i m i n u t i o n  of g e n e r a l  s e n s i b i l i t y  has a lm o s t  i n ­
v a r i a b l y  b e en  observed  t o  some e x t e n t  e v en  in  l e s i o n s  of 
many y e a r s ’ d u r a t i o n .  ITothnagel s a y s  "From my own e x p e r ­
i e n c e  I am i n c l i n e d  t o  b e l i e v e  t h a t  incom p le te  r e s t o r a t i o n  
( o f  s e n s a t i o n  i n  h e m ip le g ia )  i s  o f t e n e r  met w i t h  t h a n  i s  gen­
e r a l l y  b e l i e v e d : "  and w i t h  t h i s  o p i n io n  my o b s e r v a t i o n s  en­
t i r e l y  c o i n c i d e .  I t  i s  w e l l  known t h a t  s e n s o r y  f i b r e s  r e ­
s i s t  p r e s s u r e  b e t t e r  t h a n  do m o to r ,  and t h u s  p e r c e p t i o n  of 
s e n s a t i o n  a p p e a r s  t o  r e t u r n  a f t e r  a  l e s i o n  more q u i c k l y  and 
mdre c o m p le te ly  t h a n  th e  power of v o l u n t a r y  m o t io n .  But 
i n  c a p s u l a r  l e s i o n s ,  where th e  p o s t e r i o r  t h i r d  o f  t h e  p o s ­
t e r i o r  l im b has  been  in v o lv e d  t o  any e x t e n t  i t  does  n o t  seem 
p o s s i b l e  f o r  s e n s a t i o n  t o  be e n t i r e l y  r e g a i n e d  by t h e  p a t i e n t .  
I n  e x p l a n a t i o n  of i t s  p a r t i a l  r e c o v e r y  i t  i s  a  f e a s i b l e  sup­
p o s i t i o n  t h a t  su3ch f i b r e s  a s  a r e  s t r e t c h e d  or  com pressed  may 
r e c o v e r  a s  th e  c o m p ress in g  b loo d  c l o t  a b s o r b s ,  w h i l e  such  a s  
a r e  l a c e r a t e d  g ive  r i s e  t o  perm anent  Im^air jnent of s e n s a t i o n ,  
and i t  must be seldom indeed  t h a t  a l l  e s c a p e .
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C O R T I C A L  D E S T I N A T  1 0  H.
The c o r t i c a l  d e s t i n a t i o n  of th o s e  n e r v e s  of g e n e r a l  
s e n s i b i l i t y  p a s s i n g  th ro u g h  t h e  p o s t e r i o r  l im b of t h e  i n ­
t e r n a l  c a p s u l e  c o n s t i t u t e s  a  vexed q u e s t i o n  i n  th e  s u b j e c t
@  1 of c e r e b r a l  l o c a l i z a t i o n .  P e r r i e r  f o r  many y e a r s  h a s  up­
h e ld  t h e  t h e o r y  t h a t  s e n s a t i o n  i s  r e p r e s e n t e d  c h i e f l y  i n  the  
Hippocampal  l o b e ,  and i s  no t  i n  any way d i r e c t l y  c o n n e c te d  
w i t h  t h e  motor c o r t e x .  T h is  c o n c l u s i o n  he has b a s e d  f o r  
th e  most p a r t  on o b s e r v a t i o n s  made on a n im a l s  a f t e r  e x p e r i ­
m e n ta l  d e s t r u c t i o n  of th e  Hippocampal and R o la n d ic  a r e a s .
The r e s u l t  of  t h e s e  e x p e r i m e n t s ,  b r i e f l y ,  a p p e a r s  t o  have 
b e e n ,  f i r s t ,  t h a t  s e n s a t i o n  i s  p r o f o u n d ly  im p a i re d  a f t e r  r e ­
moval of th e  Hippocampal  l o b e ,  b u t  r e t u r n s  i n  a  few w eeks ;  
and s e c o n d ,  t h a t  no permanent  a n a e s t h e s i a  f o l lo w s  d e s t r u c t i o n  
of t h e  m otor  c o r t e x .  The r e c o v e r y  of s e n s a t i o n  a f t e r  t h e  
rem ova l  of th e  Hippocampus P e r r i e r  s u g g e s t s  may be due t o  
e i t h e r  an  in co m p le te  d e s t r u c t i o n  of  th e  l o b e ,  or  t o  a  b i l a t ­
e r a l  r e p r e s e n t a t i o n  of s e n so ry  im p r e s s io n s .  I f  s u c h  an  ex­
p l a n a t i o n  be a c c e p t e d ,  t h e n  i t  i s  i n f e r r e d  t h a t  th e  e n t i r e  
c u ta n e o u s  s e n s a t i o n  from one s i d e  of th e  body may be r e p r e ­
s e n t e d  i n t h e  s m a l l  p o r t i o n  of th e  Hippocampal lo b e  r e m a in i n g  
a f t e r  th e  removal  of th e  g r e a t e r  p a r t .  T h is  however d oes  
no t  c o i n c i d e  w i t h  c l i n i c a l  o b s e r v a t i o n s  on H e m ia n a e s t h e s i a  
g e n e r a l l y ,  which d e m o n s t r a te  t h a t  impairment  of s e n s i b i l i t y  
l a s t s  l o n g e s t  i n  th e  l imb most p a r a l y s e d  a s  t o  m o t io n .  And 
i f  we suppose  s e n s a t i o n  t o  be r e p r e s e n t e d  b i l a t e r a l l y  t o  such 
an  e x t e n t  a s  t o  a l l o w  of com ple te  r e c o v e r y  i n  s e v e r a l  weeks 
a f t e r  t h e  d e s t r u c t i o n  of th e  s e n s o r y  c o r t e x  of one s i d e ,  t h e n  
a c a p s u l a r  l e s i o n  sho u ld  g ive  r i s e  t o  one of  t h r e e  c o n d i t i o n s
1 .  No a f f e c t i o n  of s e n s a t i o n  on e i t h e r  s i d e
2.  Impairment  of s e n s a t i o n  on b o t h  s i d e s  o f  th e
body.
( 3 1 )
3. A m inor  i m p l i c a t i o n  of th e  s e n s i b i l i t y  of th e
t r u n k ,  su p p o s in g  B r o a d b e n t ’ s h y p o t h e s i s  t o  
a p p ly  a l s o  t o  s e n s o r y  phenomena.
I n s t e a d  of t h i s ,  however ,  an  o p p o s i t e  H e m ia n a e s th e s i a  
more o r  l e s s  c o m p le t e ,  and c e r t a i n l y  p e rm a n e n t ,  f o l l o w s  a 
l e s i o n  of th e  s e n s o r y  d i v i s i o n  of  th e  i n t e r n a l  c a p s u l e ,  and 
t h i s  f a c t  s u g g e s t s  t h a t  n o rm a l ly  one s i d e  of  th e  c o r t e x  r e ­
c e i v e s  g e n e r a l  s e n s o r i a l  im p r e s s io n s  from th e  o p p o s i t e  p e r i ­
p h e ry .  And P e r r i e r  h i m s e l f  s a y s : -  " I n  r e s p e c t  of  t a c t i l e  
s e n s a t i o n  t h e r e  i s  l e s s  b i l a t e r a l  r e p r e s e n t a t i o n  in  e ach  hemi 
sph e re  t h a n  as  r e g a r d s  th e  o t h e r  forms of s e n s i b i l i t y . "  Yet 
t a c t i l e  s e n s a t i o n  i s  t h a t  which i s  most im p a i re d  i n  th e  ma­
j o r i t y  of c e r e b r a l  l e s i o n s ,  and e s p e c i a l l y  i n  th o se  o c c u r ­
r i n g  i n  t h e  Hippocampal  l o b e .  A g a in ,  P e r r i e r  rem arks  t h a t  
" p r a c t i c a l l y  the  whole of th e  R o lan d ic  a r e a  c an  be removed 
w i t h o u t  perm anent  l o s s  of s e n s a t i o n , "  b u t ,  f rom h i s  own ex ­
p e r i m e n t s  i t  seems t h a t  p r a c t i c a l l y  th e  whole of th e  Hippo­
campal lo b e  can  be removed w i t h o u t  pe rm anent  l o s s  of  s e n ­
s a t i o n .  And i f  " I t  r e q u i r e s  a  l e s i o n  of c o n s i d e r a b l e  e x t e n t  
i n  th e  Hippocampus t o  p roduce  any n o tew o r th y  d e f e c t  of  s e n ­
s a t i o n , "  a l e s i o n  of th e  same e x t e n t  in  t h e  R o lan d ic  a r e a  
would p r o b a b l y  have a s  much e f f e c t  on g e n e r a l  s e n s i b i l i t y .
As P e r r i e r  owns, a n a e s t h e s i a  may occur  a f t e r  a  l e s i o n  i n  th e  
motor  c o r t e x ,  and i f  as  he b e l i e v e s  t h i s  n e c e s s i t a t e s  t h e  i n ­
volvement of th e  Hippocampal l o b e ,  t h e n  th e  e x i s t e n c e  of  a  
second l e s i o n  i s  i m p l i e d .  B eev o r ,  i t  i s  t r u e ,  s t a t e s  t h a t  
t h e  Hippocampus and th e  motor c o r t e x  a r e  i n  i n t i m a t e  co nnec ­
t i o n  by th e  f i b r e s  of the  Cingulum, and P e r r i e r  t h i n k s  t h a t  
by t h e s e  or  s i m i l a r  p a t h s  s e n s o r y  im pu lses  t r a v e l  f rom t h e  
R o lan d ic  a r e a  t o  t h e  F a l c i f o r m  l o b e ,  t h u s  i n d i r e c t l y  a f f e c t ­
in g  s e n s a t i o n  i n  a n  e s s e n t i a l l y  m otor  l e s i o n .  Were t h i s  
th e  c a s e ,  however,we should  e x p e c t ,  i n  some i n s t a n c e s  a t  
l e a s t ,  t o  f i n d  d e g e n e r a t e d  f i b r e s  ru n n in g  from  th e  m otor
(32)
c o r t e x  t o  t h e  F a l c i f o r m  l o b e .  But  i n s t e a d  of  t h i s  , i t  
r a t h e r  a p p e a r s  t h a t  t h e  g a n g l i o n  c e l l s  of th e  Cingulum ( i . e .  
t h e  c e l l s  f rom  which  im pu lse s  a r i s e )  a r e  s i t u a t e d  i n  th e  
Hippocampal  l o b e ,  w h i l e  only t h e i r  d e n d r i t i c  t e r m i n a t i o n s  
a r e  c o n n e c te d  w i t h  th e  R o lan d ic  Zone.  Now, no l e s i o n ,  i r ­
r i t a t i v e  or  d e s t r u c t i v e , o f  th e  m otor  c o r t e x  i s  c a p a b le  of 
s e n d in g  im p u lse s  a l o n g  f i b r e s  whose t e r m i n a t i o n s  on ly  a r e  
r e p r e s e n t e d  i n  t h a t  r e g i o n .  U n le s s  i t  can  be d e m o n s t r a t e d  
t h a t  t h e r e  e x i s t  g a n g l i o n  c e l l s  i n  t h e  R o la n d ic  a r e a ,  t h e  
p r o c e s s e s  of which  r u n  t o  th e  Hippocampal l o b e ,  -  a f t e r  t h e  
manner of t h e  c e l l s  a s s o c i a t e d  w i t h  r e f l e x  a c t i o n  i n  t h e  
s p i n a l  c o rd  -  we must assume t h a t  any i m p r e s s io n s  p a s s i n g  
be tw een  t h e s e  two c o r t i c a l  c e n t r e s  t r a v e l  f rom  th e  H ippo­
campus t o  t h e  motor  c o r t e x .
That  th e  m o to r  a r e a  i s  a l s o  th e  c h i e f  c e n t r e  f o r  th e  
p e r c e p t i o n  of  c u ta n e o u s  s e n s a t i o n  i s  g e n e r a l l y  b e l i e v e d  
among Am erican  and German w r i t e r s  ( e x c e p t  M e y n e r t ) .  I n  
f a c t  Munk and S c h i f f  su g g e s t e d  t h a t  th e  s o - c a l l e d  m otor  c e n ­
t r e s  were  n o t  motor  a t  a l l ,  b u t  t h a t  i n  t h i s  r e g i o n  were 
s t o r e d  memories of s e n s a t i o n  a s s o c i a t e d  w i t h  c e r t a i n  move­
ments w h ich  a r e  r e f l e x l y  p roduced  when th e  c e n t r e  i s  s t i m u ­
l a t e d .  T h is  c o r r e s p o n d s  t o  some e x t e n t  t o  th e  v iews e x ­
p r e s s e d  by Bastiari'^'^' who c o n s i d e r s  t h e  R o lan d ic  a r e a  t o  be 
t h e  K i n a e s t h e t i c  c e n t r e  -  t h a t  i s ,  t h e  c e n t r e  f o r  "uncon­
s c i o u s  im p r e s s io n s  f rom m usc le s  w h ich  seem t o  be so  i n t i m ­
a t e l y  c o n n e c te d  w i t h  th e  p r o d u c t i o n  of movem ents ."  B u t ,  
w i t h o u t  g o in g  so f a r  a s  t o  c o n s i d e r  th e  s o - c a l l e d  m otor  c e n ­
t r e  t o  be e n t i r e l y  s e n s o r y ,  o b s e r v a t i o n s  b a sed  on th e  d i f ­
f e r e n t  b r a n c h e s  of m e d ic a l  s c i e n c e  r e n d e r  i t  r e a s o n a b l e  t o  
suppose  t h a t  s e n s a t i o n  t o  some e x t e n t  a t  l e a s t  i s  r e p r e s e n t ­
ed h e re .
A n a t o m i c a l l y , i t  has  been  d e m o n s t r a t e d  t h a t  some of 
t h e  f i b r e s  of  th e  median f i l l e t  r u n  t o  th e  m otor  c o r t e x .
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B ro adb en t  says  "I  have found t h a t  th e  f i b r e s  of th e  Corpus 
S t r i a t u m  (motor)  and th e  o p t i c  Thalamus ( s e n s o r y )  r u n ,  n o t  
one s e t  t o  th e  a n t e r i o r  and th e  o t h e r  t o  th e  p o s t e r i o r  end 
of t h e  h e m is p h e r e ,  b u t  t o  t h e  v e ry  same c o n v o l u t i o n s . "  And 
F o s t e r  (Op. c i t . )  s a y s : -  "To t h i s  r e g i o n  [ t h e  R o la n d ic  
zone]  p a s s e s  th e  d i r e c t  c e r e b r a l  c o n t i n u a t i o n  of t h e  f i l l e t . "  
Now i f  t h e  f i l l e t  be conce rn ed  w i t h  t h e  conveyance  o f  s e n s a ­
t i o n  -  and t h i s  seems e s t a b l i s h e d  a lm os t  beyond doub t  -  t h e n  
of  n e c e s s i t y  s e n s a t i o n  must be r e p r e s e n t e d  t o  some e x t e n t  in  
t h e  a r e a  which  r e c e i v e s  t h e  t e r m i n a t i o n s  of i t s  f i b r e s .
Embryol o g i c a l l y , P l e c h s i g  has  d e m o n s t r a t e d  t h a t  th e  
f i b r e s  of th e  f i l l e t  r e c e i v e  t h e i r  m y e l in  a t  an  e a r l i e r  p e r ­
iod  t h a n  th o s e  o f  th e  P y r a m i d s a n d  Dr.  A l l e n  S t a r r ^ ^ g i v e s  
a  d e t a i l e d  a c c o u n t  of th e  e x a m in a t io n  of th e  b r a i n  of  a  mi-  
c r o c e p h a l i c  i n f a n t ,  i n  which  a l l  t h e  s e n s o r y  t r a c t s  were  p r e ­
s e n t ,  w h i l e  t h e  m o to r  were a b s e n t .  I n  t h e s e  c a s e s  t h e  f i ­
b r e s  f rom  th e  p o s t e r i o r  l imb of  t h e  i n t e r n a l  c a p s u l e  were  
found t o  r u n  to w ard s  th e  R o lan d ic  a r e a ,  d i n t i n c t  f ro m ,a n d  
d e v e lo p e d  b e f o r e , t h o s e  of v o l u n t a r y  m o t io n ,  and were p r e s u ­
mably c o n n ec te d  w i t h  th e  t r a n s m i s s i o n  of s e n s o r y  im p u l se s  
t o  t h e  c o r t i c a l  a r e a  i n  which  th e y  t e r m i n a t e d .
E x p e r i m e n t a l l y , I n  man D a n ^ ^ n d  Daycoc^ r e p o r t  
c a s e s  i n  which  e l e c t r i c a l  s t i m u l a t i o n  of  d e f i n i t e  p a r t s  of 
t h e  m o to r  c o r t e x  caused  d i s t u r b a n c e  of s e n s a t i o n .  I n  a n i ­
m a l s ,  H o r s l e y ^  V u l p i a n f ^  F r i p i e r ^  T r i p i e r ® and o t h e r s  g ive  
d e t a i l s  of e x p e r im e n t s  on dogs and monlceys t o  show t h a t  s e n ­
s o r y  d e f e c t s  f o l l o w  motor  c o r t i c a l  l e s i o n s  : and M o t t ® s a y s  
he found  by e x p e r im e n t  t h a t  e v e ry  case  of e x c i s i o n  of  t h e  
motor  c o r t e x  s u f f i c i e n t l y  e x t e n s i v e  t o  cau se  m o no p leg ia  r e ­
s u l t e d  a l s o  i n  a n a e s t h e s i a  t o  a l l  s t i m u l i .
P a t h o l o g i c a l l y  , A l e x a n d e r ®  Dana S t a r r , ^  D re sc h -
f e l d ^  Donald F r a s e r ^  and o t h e r s  have d e s c r i b e d  c a s e s  i n  
w hich  a  m onopleg ia  -  r e s u l t i n g  from a  m o to r  c o r t i c a l  l e s i o n
(34 )
d e m o n s t r a t e d  p o s t  mortem -  had b een  a s s o c i a t e d  w i t h  an  e n ­
d u r i n g  a n a e s t h e s i a ;  and P e t r i n a ® i s  r e p o r t e d  t o  have d e s c r i b ­
ed s i x  c a s e s  of sm a l l  l e s i o n s  i n  th e  R o lan d ic  a r e a  a s s o c i a t e d  
w i t h  v e r y  marked s e n s o r y  symptoms. On th e  o t h e r  hand Dr. 
D e l e p l n e ® r e c o r d s  a c a se  of a  l e s i o n  of a l l  t h e  l e f t  m otor  
a r e a  and th e  gy rus  f o r n i c a t u s  w i t h o u t  any e f f e c t  io n  of s e n -  
s a t  io n  ; and Hale White  m en t io n s  an  i n s t a n c e  i n  w hich  a  c l o t  
i n  t h e  f r o n t a l  l o b e  and p a r t l y  i n  th e  gyrus  f o r n i c a t u s  was 
u n a s s o c i a t e d  w i t h  any motor or s e n s o r y  symptoms a t  a l l .  But 
S a v i l l e  r e c o r d s  a  case  of H e m ia n a e s th e s i a  a s s o c i a t e d  w i t h
a l e s i o n  i n  th e  o p p o s i t e  Gyrus F o r n i c a t u s ,  and Dr. Seymour
@Sha rk ey  m en t io n s  one of C h a r c o t ' s  c a s e s  where  a l e s i o n  of 
t h e  m oto r  c o r t e x  caused  no d e f e c t  of s e n s a t i o n .
But though  t h e r e  may be few i s o l a t e d  i n s t a n c e s  of 
l e s i o n s  i n  o r  a b o u t  th e  Gyrus F o r n i c a t u s  a s s o c i a t e d  w i t h  
a n a e s t h e s i a ,  o r  some more f r e q u e n t l y  r e c o r d e d  c a s e s  of  mo­
t o r  c o r t i c a l  l e s i o n s  w i th o u t  impairm ent  o f  s e n s i b i l i t y ,  -  
i n  t h e  v a s t  m a j o r i t y  of c a se s  l e s i o n s  s i t u a t e d  i n  t h e  R o lan ­
d i c  a r e a  i m p l i c a t e  c u ta n eo u s  s e n s i b i l i t y  t o  a d eg re e  v a r y ­
in g  w i t h  th e  s e v e r i t y  and e x t e n t  of  th e  l e s i o n .  I n  t h i s  con­
n e c t i o n  I  may m q n t ion  a c a se  which  came u n d e r  rny. "own c a r e  :-
B. T. Fem ale ,  a e t .  58 ,  was a d m i t t e d  w i t h  what  was 
found  l a t e r  t o  be a  d e p re s s e d  f r a c t u r e  o f  t h e  l e f t  p a r i e t a l  
bone .  A few days  a f t e r  a d m i s s io n  she com pla ined  of  numb­
n e s s  of  th e  r i g h t  l e g ,  but  on e x a m in a t io n  no d e f e c t  of  s e n ­
s a t i o n  c o u ld  be made o u t .  She g r a d u a l l y  l o s t  th e  power of 
v o l u n t a r y  movement in  t h i s  l e g ,  and t w i t c h i n g  began i n  t h e  
r i g h t  a rm ,  w h i l e  h e r  speech  became i n d i s t i n c t  so t h a t  she 
c a l l e d  ' l e g ' , " e d g e . "  On e x a m in a t io n  of  s e n s a t i o n  on t h e  
a f f e c t e d  s i d e  I found i t  d im in i s h e d  i n  a l l  i t s  f o r m s ,  b u t  
e s p e c i a l l y  w i t h  r e g a r d  t o  t a c t i l e  s e n s i b i l i t y ,  an  o r d i n a r y  
t o u c h  b e in g  q u i t e  u n a p p r e c i a t e d  and l o c a l i z a t i o n  d e f e c t i v e .
I n  t e s t i n g  th e rm a l  s e n s e ,  th e  p a t i e n t  s e v e r a l  t im es  f a i l e d
(35)
t o  r e c o g n i s e  e i t h e r  h e a t  or c o l d ,  b u t  o c c a s i o n a l l y  she a p ­
p r e c i a t e d  t h e  c o l d  t u b e ,  tho u gh  n e v e r  t h e  warm. M u scu la r  
s e n s e  i n  th e  arm was d i f f i c u l t  t o  t e s t  a s  t h e  p a t i e n t  hao 
a l s o  a  C o l l e s '  f r a c t u r e ,  b u t  i n  th e  l e g  i t  was i m p a i r e d ,  
th o u g h  no t  a b s e n t .  P a i n  s e n s a t i o n  was p r e s e n t ,  b u t  d u l l e d .  
These s e n s o r y  d e f e c t s  were most  marked i n  t h e  l e g ,  t o  a  l e s s  
d e g re e  on th e  r i g h t  s i d e  of th e  t r u n k ,  w h i l e  s e n s a t i o n  a p p e a r  
ed u n a f f e c t e d  i n  t h e  f a c e .  The s p e c i a l  s e n s e s  were  u n a f ­
f e c t e d .  On t h e  f o l l o w i n g  day th e  s k u l l  was t r e p h i n e d ,  and 
a  s p i c u l e  of  bone was removed,  which  was found p r e s s i n g  down 
i n t o  t h e  motor  a r e a .  The c o n d i t i o n  of c u ta n e o u s  s e n s a t i o n  
a p p e a re d  p r a c t i c a l l y  u n a l t e r e d  a f t e r  t h e  o p e r a t i o n ,  and the  
p a t i e n t  d i e d  s i x  days  l a t e r .  On e x a m in a t io n  of t h e  s i t e  of 
t h e  i n j u r y  s e p t i c  s o f t e n i n g  was found i n  th e  a s c e n d i n g  f r o n ­
t a l  and a s c e n d i n g  p a r i e t a l  c o n v o l u t i o n s ,  and a p p a r e n t l y  con­
f i n e d  t o  t h i s  a r e a  of th e  c o r t e x .  T h is  c a se  i s  of i n t e r e s t  
inasmuch as  t h e r e  e x i s t e d  a d e f i n i t e  a f f e c t i o n  of c u ta n e o u s  
s e n s i b i l i t y  r e s u l t i n g  from a  q u i t e  e v i d e n t  motor  c o r t i c a l  
l e s i o n  w i t h o u t  s u s p i c i o n  of  any invo lvem ent  of the  Hippocam­
p a l  l o b e .  S e n s a t i o n  was d im i n i s h e d  t o  some e x t e n t  i n  a l l  
i t s  f o r m s , b u t  t h e  impairment  was most marked i n  t h e  a p p r e ­
c i a t i o n  of t a c t i l e  i m p r e s s i o n s .  This  i s  so  a l s o  i n  l e s i o n s  
a P P e c t i n g  th e  p o s t e r i o r  t h i r d  of th e  i n t e r n a l  c a p s u l e , ano 
s u g g e s t s  t h a t  t h e  same f i b r e s  a r e  in vo lv e d  i n  b o th  c a s e s - 
And t h a t  th e  a n a e s t h e s i a  f o l l o w i n g  such  a n  i n j u r y  i s  l e s s  
pj.Qfound t h a n  t h a t  which  would r e s u l t  f rom  a c a p s u l a r  l e s i o n  
o f  t h e  same r e c e n t  d a te ,  i s  e x p l a i n e d  by th e  f a c t  t h a t  i n  the  
c o r t i c a l  l e s i o n  on ly  th e  d i f f u s e  t e r m i n a t i o n s  of t h e  s e n s o r y  
n e r v e s  a r e  a f f e c t e d ,  w h i l e  i n  t h e  c a p s u l e  t h e  l e s i o n  i n ­
v o l v e s  t h e  a g g r e g a t i o n  of f i b r e s  which  go t o  form t h e  s e n s o r y
c ro s sw a y .
C l i n i c a l l y . I n  c a s e s  of u n i l a t e r a l  c o n v u l s i o n s ,  
p resu m ab ly  from i r r i t a t i o n  i n  th e  o p p o s i t e  c o r t e x ,  t h e  spasm
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i s  u s u a l l y  p re c e d e d  by a p e c u l i a r  t i n g l i n g  s e n s a t i o n  and f o l ­
lowed by t em p o ra ry  h e m ip le g ia  and h e m i a n a e s t h e s i a .  One case  
of  t h i s  k in d  w h ich  I have observed  was t h a t  of  a  l e a d  w orker  
who was su d d e n ly  s e i z e d  w i t h  l e f t  s i d e d  c o n v u l s io n s  a f f e c t ­
i n g  t h e  f a c e ,  arm and l e g .  On e x a m in a t io n  I found  t a c t i l e  
s e n s a t i o n  m arked ly  d i m i n i s h e d ,  and l o c a l i z a t i o n  d e f e c t i v e ,  
a l l  down th e  l e f t  s i d e ,  b u t  most e v i d e n t  i n  t h e  arm. Sen­
s a t i o n  t o  p a i n  was a f f e c t e d  t o  a l e s s  e x t e n t .  The p a t i e n t  
r e c o g n i s e d  th e  c o ld  tube  a lw a y s ,  b u t  h e a t  only  o c c a s i o n a l l y ,  
and th e  m u sc u la r  s e nse  a p p e a re d  l i t t l e  im p a i re d .  The s p e c ­
i a l  s e n s e s  were n o t  in v o lv e d  e x c e p t  f o r  a  l e f t  l a t e r a l  hemi­
a n o p i a .
(See a l s o  A p p e n d i x . . .  Case ^3- . )
W i l so n  Broadben t  5^ J a c k s o n , ^  Knapp,  S t a r r ,
B eevor  and B a l l a n c e ^  P a r k e r ^ a n d  o t h e r s , r e c o r d  c a s e s  i l ­
l u s t r a t i n g  t h e  o c c u r re n c e  of  a n a e s t h e s i a  f o l l o w i n g  a  presurn-
( q )
a b l y  motor  c o r t i c a l  l e s i o n ;  and G o w e r s s a y s  " D ise a s e  of 
t h e  motor c o r t e x  o f t e n  c a u s e s  impa irm ent  of t a c t i l e  s e n s i ­
b i l i t y ,  and when c o n v u l s io n s  a r e  cau se d  by d i s e a s e  of  t h i s  
p a r t  t h e y  o f t e n  b e g in  w i t h  a s e n so ry  a u r a .  Thtis c l i n i c a l  
e v id e n c e  a s  w e l l  as  th e  f a c t s  of anatomy p o i n t  t o  t h e  o u t e r  
p a r t  of  t h e  hem isphere  i n  th e  middle  r e g i o n  a s  b e i n g  th e  p a r t  
c o n ce rn e d  i n  s e n s a t i o n . "  But w h e th e r  th e  e n t i r e  r e p r e s e n ­
t a t i o n  i s  s i t u a t e d  i n  th e  R o lan d ic  a r e a ,  or w h e th e r  th e  Hip­
pocampal  lo b e  a l s o  p l a y s  some p a r t  i n  t h e  p e r c e p t i o n  of  s e n ­
s o r y  im p u l s e s ,  i s  I t h i n k  s t i l l  d o u b t f u l .  F o r  i t  has  been  
found  t h a t  e n t i r e  e x t i r p a t i o n  of t h e  R o la n d ic  a r e a  does  no t  
c a u se  com ple te  and e n d u r i n g  h e m i a n a e s t h e s i a ,  and i t  i s  a l s o  
c e r t a i n  t h a t  a t  l e a s t  t em p o ra ry  hem ianaes thes ia  does  f o l lo w  
e x t i r p a t i o n  of th e  Hippocampus;  and t h a t  l e s i o n s  a f f e c t i n g  
t h i s  a r e a  r e s u l t  i n  some d i s t u r b a n c e  of  s e n s a t i o n .  The v a s t  
m a j o r i t y  of c l i n i c a l  and p a t h o l o g i c a l  o b s e r v a t i o n s  however 
p o i n t  t o  t h e  c o r t i c a l  motor  a r e a  a s  b e i n g  th e  c h i e f  s e n so ry
(37 )
c e n t r e .  And u n t i l  t h e s e  o b s e r v a t i o n s  a r e  found  t o  c o i n c i d e  
w i t h  e x p e r i m e n t a l  e v i d e n c e ,  th e  m otor  c o r t e x  f o r  a l l  p r a c ­
t i c a l  p u r p o s e s ,  a s  f a r  a s  c o n c e rn s  th e  c l i n i c i a n ,  must be 
c o n s i d e r e d  th e  p r i n c i p a l  a r e a  i n  t h e  cerebrum  f o r  t h e  p e r ­
c e p t i o n  of s e n s o r y  i m p r e s s i o n s .
C O N C L U S I O N .
On r e v i e w i n g  t h e  s u b j e c t  of  s e n s o r y  phenomena i n  
H em ip leg ia  i t  seems j u s t i f i a b l e  t o  conc lud e  t h a t  g e n e r a l  and 
s p e c i a l  s e n s a t i o n  i s  more o f t e n  im p a i re d  a f t e r  a  c a p s u l a r  
l e s i o n  t h a n  i s  u s u a l l y  su p p o sed ,  even  when t h e  l e s i o n  i s  of 
o ld  s t a n d i n g .
Many H e m ip l e g i a s ,  w h e th e r  of  c a p s u l a r  o r  of c o r t i c a l  
o r i g i n ,  p r e s e n t  such  d e f i n i t e  and u n m is t a k a b l e  s i g n s  of motor  
p a r a l y s i s  t h a t  t h e  more s u b j e c t i v e  s e n s o r y  phenomena a r e  a p t  
t o  be o v e r lo o k e d .  Yet t h e s e  s e n s o r y  m a n i f e s t a t i o n s  a r e  of 
i n t e r e s t  and im p o r t a n c e ,  n o t  only  b e ca u se  o f  t h e i r  d i a g n o s ­
t i c  v a lu e  -  w hich  a s  we have s e e n  i s  undoub ted  -  b u t  a l s o  in  
v iew  of th e  d u b i e t y  s t i l l  e x i s t i n g  a s  t o  t h e  l o c a l i t y  of th e
s e n s o r y  c o r t e x .
I n  numerous r e c o r d e d  c a s e s  of H em ip leg ia  th e  c o n d i ­
t i o n  of  s e n s a t i o n  i s  a b s o l u t e l y  i g n o r e d ,  or  i s  d e s c r i b e e  gen­
e r a l l y  a s  " u n a f f e c t e d , "  l e a v i n g  t h e  r e a d e r  i n  some l e g i t i m a t e  
doub t  a s  t o  th e  c a r e  w i t h  which t h e  e x a m in a t io n  of th e  p a t i ­
e n t  had b e en  c o n d u c te d .  O c c a s i o n a l l y ,  i t  i s  t r u e ,  t h e  im­
p a i rm e n t  o f  c u ta n eo u s  s e n s i b i l i t y  a f t e ^  a  c a p s u l a r  l e s i o n  i s  
so  s l i g h t  t h a t  t h e  p a t i e n t  can f e e l  and l o c a l i s e  t h e  g e n t l e s t  
t o u c h .  But he c a n n o t  t e l l  the  d i f f e r e n c e  b e tw een  t h e  head 
and th e  p o i n t  of a  p i n  and h i s  a p p r e c i a t i o n  of each  form of 
s e n s a t i o n  i s  l e s s  a c u t e  t h a n  on t h e  sound s i d e .  Such s l i g h t  
p e r i p h e r a l  e v id en ce  of a c o r t i c a l  s e n so ry  l e s i o n  may indeed  
seem s c a r c e l y  w o r th  r e c o r d i n g ,  y e t  i f  a c c u ra c y  i s  t o  be de -
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- s i r e c i  i n  t he  exa i i i ina t ion  of a p a t i e n t  th e  s m a l l e s t  d e v i a ­
t i o n  from th e  normal sh o u ld  be of as  g r e a t  im p o r tan ce  a s  
any wel l  marked d e f e c t .  A d i a g n o s i s  founded  on th e  exam­
i n a t i o n  of motor  phenomena a lo n e  w i t h o u t  due c o n s i d e r a t i o n  
o f  any e x i s t i n g  s e n s o r y  im pa irm en t  i s  b u t  h a l f  t h e  t r u t h  and 
i s  a n  o m is s io n  of v a l u a b l e  and h e l p f u l  e v id e n c e  t o  b o t h  the  
l o c a l i t y  and e x t e n t  of  th e  l e s i o n .
On th e  o t h e r  hand ,  a n  o p in io n  b a sed  on a c o n s c i e n ­
t i o u s  s tu d y  of such  motor  and s e n s o r y  phenomena a s  a r e  p r e ­
s e n t e d  by th e  p a t i e n t ,  may be con f i rm ed  by p o s t -m o r te m  ex ­
a m i n a t i o n ,  and so  l e a d  by th e  a c c u m u l a t i o n  of e v id e n c e  t o  
t h e  d e f i n i t e  d e t e r m i n a t i o n  of the  p a t h s  and d e s t i n y  of the  
v a r i o u s  se n so ry  n e r v e s .  Or,  -  a s  happens  o c c a s i o n a l l y  i n  
th e  e x p e r i e n c e  of  a l l  -  sh o u ld  the  a u to p s y  r e v e a l  a  c o n d i ­
t i o n  e n t i r e l y  a t  v a r i a n c e  w i t h  th e  a n t e  mortem d i a g n o s i s ,  
t h e  f a c t  t h a t  s e n s a t i o n  has  been  d e f i n i t e l y  a f f e c t e d  i n  such 
a  c a s e  and th e  d e g re e  and n a t u r e  of  t h e  impairm ent  c o r r e c t l y  
r e c o r d e d ,  may be of no sm a l l  v a lu e  i n  t h e  l o c a l i s a t i o n  of 
th e  s e n s o r y  p a th w ay s .
The t e s t i n g  of s e n s a t i o n  i s  a  t a s k  which  n e c e s s i ­
t a t e s  th e  e x p e n d i t u r e  of much t ime and i n f i n i t e  p a t i e n c e ,  
y e t  su ch  e x p e n d i t u r e  a p p e a r s  t o  be f u l l y  j u s t i f i e d  when we 
c o n s i d e r  i t s  a im t o  be th e  e l u c i d a t i o n  of  one of t h e  most 
p u z z l i n g  p ro b lem s  i n  th e  i n t r i c a t e  s u b j e c t  of C e r e b r a l  l o c a l ­
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c a s e  I . M. J .  Fe m a l e .  A e t .  49 y e a r s .
HISTORY. The p a t i e n t  had a " s t r o k e "  tw e n ty  y e a r s  a g o ,  th e  
h i s t o r y  of su c h  b e i n g  t h a t  t h r e e  days  a f t e r  h e r  f i r s t  
c o n f i n e m e n t ,  w h i l e  s c r u b b i n g  a  f l o o r ,  she f e l l  down un­
c o n s c i o u s .  On r e c o v e r i n g  h e r  s e n s e s  she found h e r  l e f t  
arm and l e g  p a r a l y s e d  and numb, h e r  f a c e  b e in g  drawn t o  
t h e  r i g h t  and h e r  spe ec h  mumbling. Speech r e c o v e r e d  
f i r s t ,  and t h e n  the  l e g ,  and though  e v e n t u a l l y  a b l e  t o  
r a i s e  h e r  arm she cou ld  no t  open h e r  h a n d .
PERSONAL AND FAMILY HISTORY u n i m p o r t a n t .
CONDITION on EXAMINATION. I n t e l l i g e n c e  a v e r a g e .
f a c e :- S l i g h t  a r c u s  s e n i l i s  p r e s e n t  i n  b o t h
e y e s .  No obvious  f a c i a l  p a r a l y s i s .  Speech
u n a f f e c t e d .
SENSATION :- Over th e  l e f t  s i d e  of  th e  
f a c e ,  t h e r e  i s  com ple te  l o s s  of t a c ­
t i l e  s e nse  and b o th  t h e r m a l  and p a i n  
se n se  a r e  m arked ly  d i m i n i s h e d .
SPECIAL SENSES :-
SIGHT. No Hemianopia .  D im in ish e d  
v i s u a l  a c u i t y  and c o n t r a c t e d  f i e l d  of
v i s i o n  i n  l e f t  eye .  
h e a r i n g :- Watch f a i n t l y  h e a rd  when 
l a i d  a g a i n s t  l e f t  e a r .  Heard 4 i n ­
ches  from r i g h t  e a r .
TASTE :-  T o t a l l y  l o s t  on l e f t  s i d e  of 
t o n g u e ,  t h e  p a t i e n t  b e i n g  t e s t e d  w i t h  
s a l t ,  s u g a r ,  q u i n in e  and c i t r i c  a c i d .  
SMELL t o t a l l y  l o s t  i n  l e f t  n o s t r i l ,  when 
t e s t e d  w i t h  c lo v e s  , p e p p e r m i n t , l a v ­
e n d e r  and a s a f o e t i d a .
( 1 )
UPPER EXTREMITY L ie s  by th e  s i d e  a lm o s t  q u i t e  f l a c c i d ,  
w i t h  t h e  elbow f l e x e d  and t h e  hand c l o s e d ,  s e c o n d a r y  
r i g i d i t y  b e i n g  e v id e n ce d  only  by r e s i s t a n c e  and p a i n  
on a t t e m p t e d  e x t e n s i o n  of  th e  elbow and f i n g e r s ,  and 
by e x a g g e r a t e d  R a d i a l  and D e l t o i d  r e f l e x e s  : t h e r e  i s  
no power of  g rasp  i n  th e  f i n g e r s .
S E N S A T I O N T a c t i l e s e n se  i s  q u i t e  gone over  
th e  f i n g e r  and hand. I t  i s  p r e s e n t  t o  a  s l i g h t  
e x t e n t  i n  th e  arm, b u t  t r a n s m i s s i o n  i s  d e la y e d  
and l o c a l i z a t i o n  i n a c c u r a t e .  Thermal  s e n se  i s  
a b s e n t  o v e r  th e  h a n d ,  b u t  th e  c o ld  tu b e  i s  oc ­
c a s i o n a l l y  r e c o g n i s e d  i n  th e  arm. P a i n  se n se  
i s  a l s o  a b s e n t  over  t h e  hand and d i m in i s h e d  i n  
a c u i t y  i n  th e  arm. M uscula r  s e n se  i s  gone .
TRUNK. T a c t i l e  and th e r m a l  s e n s e s  a r e  d i m i n i s h e d  o ve r  th e  
s i d e  of t h e  c h e s t  and abdomen. P a i n  s e n se  th o ug h
p r e s e n t  i s  somewhat d u l l e d .
LOWER EXTREMITY. G a i t  t y p i c a l l y  " p a r a l y t i c , "  th e  l e f t  l e g  
b e i n g  r i g i d  and s p a s t i c  and th e  t o e s  s c r a p i n g  th e  
ground w i t h  e ac h  s t e p .  Power of  b o t h  f l e x i o n  and e x ­
t e n s i o n  i s  d i m i n i s h e d  on th e  l e f t  s i d e .  R e f l e x e s  ; 
knee ^ e r k s  a r e  w e l l  marked on b o t h  s i d e s ,  b u t  e s p e c i ­
a l l y  on th e  l e f t .  P l a n t a r  r e f l e x  i s  e x a g g e r a t e d  and 
B a b i n s k i ' s  t o e  phenominon e l i c i t e d  on t h a t  s i d e  o n ly .
SENSATION. T a c t i l e ,  t h e r m a l  and p a i n f u l  s e n s e s  
a r e  l o s t  over  th e  f o o t , and im p a i re d  ove r  t h e  
l e g  t o  a b o u t  th e  same d eg re e  a s  i n  th e  arm. 
M uscular  s e n se  i s  g o n e ,  th e  p a t i e n t  r e c o g n i z i n g  
no p o s i t i o n  of  th e  l im b  or  movement of th e  v a r ­
io u s  t o e s .
DIAGNOSIS : L e f t  H em ip leg ia  r e s u l t i n g  from a l e s i o n  i n v o l v i n g
a l l  the  p o s t e r i o r  l imb of  t h e  i n t e r n a l  c a p s u l e .  The h i s t o r y  
p o i n t s  t o  embolism of th e  L e n t i c u l o - s t r i a t e  a r t e r y ,  b u t  t h i s  
would s c a r c e l y  accoun t  f o r  t h e  d e f i n i t e  a f f e c t i o n  of s e n s a t i o n  
o r  f o r  th e  v e r y  f a i r  m o to r  r e c o v e r y .  A haem orrhage  t h e r e f o r e  
i s  a  more f e a s i b l e  s u p p o s i t i o n ,  th o u g h  the  c au se  f o r  such  i s  
o b s c u r e .
( 2 )
C A S E  2 . T. S .  Male .  A e t .  6 0 .
h i s t o r y : About 15 months ago th e  p a t i e n t  found on a t t e m p t i n g
t o  r i s e  i n  t h e  morning t h a t  he c o u ld  n o t  move h i s  r i g h t  l e g  
and arm. He was c o n s c io u s  of a  numb s e n s a t i o n  a l l  down h i s  
r i g h t  s i d e ,  b u t  does  n o t  t h i n k  h i s  f a c e  was a f f e c t e d ,  and 
h i s  speech  was a l l  r i g h t .  He s t a i d  i n  bed f o r  a w eek ,  and
has  n e v e r  b een  a b l e  t o  walk  p r o p e r l y  s i n c e ,  th o u g h  he c an
move h i s  arm f a i r l y  w e l l .
PERSONAL AND FAMILY HISTORY u n i m p o r t a n t .  
e x a m i n a t i o n : i n t e l l i g e n c e  r a t h e r  below t h e  a v e r a g e .
f a c e : No f a c i a l  p a r a l y s i s .  Commencing c a t a r a c t s  i n  b o t h
e y e s .
SENSATION. . .  a p p e a r s  p e r f e c t  t o  a l l  s t i m u l i .
SPECIAL SENSES : S ig h t  c an n o t  be t e s t e d .
HEARING : Q u i te  l o s t  on r i g h t  s i d e .  Watch h e a rd
when l a i d  a g a i n s t  l e f t  e a r .
TASTE : Very m arked ly  d i m i n i s h e d  on r i g h t  s i d e .
SMELL : Gone on r i g h t  s i d e .
UPPER EXTREMITY i s  not  o b v io u s ly  a f f e c t e d ,  n o t  b e i n g  h e ld  
 i n  any ' f i x e d  p o s i t i o n ,  and r e t a i n i n g  f u l l  r a n g e  of move­
ment .  There  i s  no r i g i d i t y ,  b u t  th e  g ra sp  i s  i n f e r ­
i o r  t o  t h a t  of th e  l e f t  hand.
s e n s a t i o n : i s  d im in i s h e d  s l i g h t l y  t o  a l l  forms
--------- o T T t i m u l i ,  t h o '  l o c a l i z a t i o n  i s  p e r f e c t .
The p a t i e n t  o c c a s i o n a l l y  does no t  know which  
f i n g e r  i s  moved and sometimes f a i l s  t o  a p ­
p r e c i a t e  a  v e r y  l i g h t  t o u c h .  T h is  i s  most 
marked i n  t h e  hand and f o r e a r m :  Above t h a t
s e n s a t i o n  i s  a lm o s t  p e r f e c t .
TRUNK*. S e n s a t i o n  somewhat d u l l e d  a l l  over  r i g h t  s i d e .
LOV/ER EXTREMITY: The l e g  l i e s  e x te n d e d  i n  bed_, b u t  can  be
drawn up and th e  knee f l e x e d ,  t h o ’ th e  a n k le  and t o e s
canno t  be v o l u n t a r i l y  moved. The l e g  f e e l s  r i g i d ,
a n k le  c lo n u s  i s  e a s i l y  o b t a i n e d ,  hnd th e  knee Jei*kÀ 
a re  e x a g g e r a t e d .
SENSATION T a c t i l e  s e n s a t i o n  i s  much d i m i n i s h e d
e s p e c i a l l y  over  th e  o u t e r  s i d e  of t h e  l e g
and th e  dorsum of t h e  f o o t .
( 1 )
Thermal s e n se  i s  a l s o  d e f i c i e n t  a s  r e g a r d s  
t h e  c o ld  t u b e ,  th o ug h  th e  h o t  was a lm o s t  i n ­
v a r i a b l y  r e c o g n i s e d .  P a i n f u l  s e n s a t i o n  
was somewhat d u l l e d ,  though  n o t  t o  t h e  same 
e x t e n t  a s  t h e  o t h e r s .  M uscu la r  s e n s e  was 
a f f e c t e d  i n  so  f a r  a s  th e  p a t i e n t  d i d  n o t  
know which to e  was moved and cou ld  n o t  d i f  
f e r e n t i a t e  be tw ee n  d i f f e r e n t  w e ig h t s  l a i d  on 
h i s  f o o t  and l e g .
DIAGNOSIS : L e f t  c a p s u l a r  haemorrhage  i n v o l v i n g  b o t h  m o to r  and
s e n s o r y  p a t h s  i n  t h e  c a p s u l e .  Secondary  d e s c e n d i n g  d e g en ­
e r a t i o n .
G e n e ra l  s e n s a t i o n  i s  im p a i r e d  and s p e c i a l  s e n s e s  a r e  
a l s o  a f f e c t e d .
( 2 )
C A S E  3.  A.  C. Female .  Ae t .  67.
HISTORY. F iv e  y e a r s  ago th e  p a t i e n t  had a sudden a t t a c k  of
headache  and v o m i t in g  f o l lo w e d  by p a r a l y s i s  o f  t h e  r i g h t  arm 
and l e g .  Her speech  was mumbling, b u t  t h e r e  was no a p h e s i a .
*  .
She k e p t  h e r  bed f o r  a b o u t  a  week and t h e n  t h e  l e g  r e c o v e r ­
ed s u f f i c i e n t l y  t o  e n a b le  h e r  t o  g e t  a b o u t .  The arm g r a ­
d u a l l y  d e v e lo p e d  a t h e t o i d  movements which  have p e r s i s t e d  
e v e r  s i n c e .
EXAMINATION : I n t e l l i g e n c e  good.
FACE : No p a r a l y s i s .  S e n s a t i o n  a p p e a r s  p e r f e c t .
SPECIAL SENSES : S i g h t . No Hemianopia  or  a m b ly o p ia ,  bu.t
v i s u a l  a c u i t y  i s  d e f e c t i v e .
H e a r in g  D im in ished  i n  r i g h t  e a r .
TASTE. Gone on r i g h t  s i d e .
S m e l l . Gone on r i g h t  s i d e .
UPPER EXTREMITY. Hangs a t  th e  s i d e  w i t h  t h e  t h i r d  and
f o u r t h  f i n g e r s  e x te n d e d  w h i l e  t h e  o t h e r s  and th e  thumb 
a r e  f l e x e d  on t h e  palm. A t h e t o i d  movements a r e  mark­
ed .  V o lu n ta r y  movement i s  good. R a d i a l  r e f l e x  
p r e s e n t .
SENSATION a p p e a r s  u n a f f e c t e d ,  e x c e p t  f o r  a  d u l -  
n e s s  i n  th e  a p p r e c i a t i o n  of t a c t i l e  im p re s -  
s i  o n s .
TRUNK : S e n s a t i o n  s l i g h t l y  i m p a i r e d .
LOWER EXTREMITY. Seems t o  have r e c o v e r e d  v e r y  c o m p l e t e l y ,
and t h e r e  i s  v e ry  l i t t l e  e v id e n c e  of  th e  p a r a l y t i c  
g a i t .  Knee j e r k  i s  w e l l  marked and Bab i n s k i ’ s t o e  
phenomenon i s  p r e s e n t .
SENSATION a p p e a r s  v e ry  l i t t l e  a f f e c t e d .
DIAGNOSIS.
C e r e b r a l  Haemorrhage i n v o l v i n g  i n c o m p l e t e l y  motor  and s e n ­
s o r y  p a r t  of i n t e r n a . l  c a p s u l e  and c o n t ig u o u s  o p t i c  t h a l a m u s .  
Here t h e  i n t e r e s t i n g  p o i n t  i s  t h e  invo lvem en t  of t h e  s p e c i a l  
s e n s e s  t o  so  marked a d e g r e e ,  w h i l e  g e n e r a l  s e n s a t i o n  i s  
p r a c t i c a l l y  u n a f f e c t e d .
C A S E  4 .  A. T.  Ee ma le .  A e t . 68 .
HISTORY. About 15 months ago th e  p a t i e n t  became t r o u b l e d  w i t h
 miTnbness of t h e  r i g h t  arm and l e g ,  and a f e e l i n g  of c o ld n e s s
down th e  r i g h t  s i d e .  T h is  l a s t e d  a bo u t  s i x  w e e k s ,  and t h e n  
one e v e n in g  on t r y i n g  t o  r i s e  from h e r  c h a i r  she found  she 
was u n a b le  t o  do so and had t o  r em a in  a l l  n i g h t  where  she was 
a s  she c o u ld  n o t  move h e r  r i g h t  s i d e .  She was n e v e r  unco n ­
s c i o u s ,  b u t  was t r o u b l e d  w i t h  f o r g e t f u l n e s s  of  t h e  names of 
t h i n g s .  She has n e v e r  r e c o v e r e d  th e  use  of  h e r  l im b s  t o  
any e x t e n t .
PREVIOUS HISTORY About tw e lv e  y e a r s  ago she had e v i d e n t l y  a n  
a t t a c k  o f ~ a c u te  n e p h r i t i s ,  coming on w i t h  s i c k n e s s ,  d im in ­
i s h e d  m i c t u r i t i o n  and s w e l l i n g  of t h e  f a c e  and l e g s .  U r in e  
c o n t a i n s  m o d e ra te  amount of  a lb um in .
FAMILY HISTORY. G r a n d f a t h e r  and g randm othe r  b o t h  d i e d  of a p o -  
'pTexyl
examinat i o n : i n t e l l i g e n c e  v e ry  good.
face  : No obv ious  f a c i a l  p a r a l y s i s
SENSATION*. I s  d e f e c t i v e  a l l  over  th e  r i g h t  s i d e .
SPECIAL SENSES*. S ig h t  Amblyopia d i s t i n c t l y  p r e s e n t  i n  
’'T h e  r i g h t  e y e ,  ev id en ced  by d i m i n i s h e d  v i s u a l  
a c u i t y ,  c o n t r a c t e d  f i e l d  of v i s i o n  and a l t e r e d  
p e r c e p t i o n  of c o l o u r  ( b r i g h t  r e d  i s  s e e n  a s  
a d i r t y  b ro w n ish  c o l o u r . )
H e a r in g  E n t i r e l y  gone i n  r i g h t  e a r :
WaTcH hea rd  a t  one in ch  f rom  l e f t  e a r .
T a s te  : Absent  ove r  r i g h t  s i d e  of to n gu e .
Sm ell  : Absent  on r i g h t  s i d e .
UPPER EXTREMITY. Has no v o l u n t a r y  movement e x c e p t  a  s l i g h t
---------a 'c t io ’n "oT^the d e l t o i d .  R i g i d i t y  i s  v e r y  marked and
r a d i a l  r e f l e x  i s  much e x a g g e r a t e d .
SENSATION- T a c t i l e  and th e r m a l  s e n s e s  a r e  l o s t  ove r  
hand and d e f e c t i v e  o v e r  arm! P a i n f u l  s e n s a t i o n  
i s  p r e s e n t  b u t  im p a i red  over  arm and e s p e c i a l l y  
over  hand. M uscu la r  s e n s e  i s  gone.
tr u n k : s e n s a t i o n  i s  a f f e c t e d  t o  a b o u t  th e  same e x t e n t  a s
over  arm.
LOWER EXTREMITY. I s  a l ^ ^ e r y  r ig id * ,  knee j e r k s  a r e  w e l l  
 ■“'marked^and' a  s l i g h t ^ ^ o n u s  i s  p r e s e n t  on b o t h  s i d e s .
SENSATION e n t i r e l y  gone t o  a l l  s t i m u l i  over  f o o t .
 W c E " d im i n i s h e d  ove r  l e g  and t h i g h .
DIAGNOSIS C a p s u la r  haemorrhage i n v o l v i n g  e x t e n s i v e l y  b o t h  m o to r  and
  s e n s o r y p a t h s :  p r o b a b ly  se co n da ry  t o  h ig h  a r t e r i a l  t e n s i o n  and
a r t e r i a l  d e g e n e r a t i o n  f o l l o w i n g  n e p h r i t i s .  _ ,
Both  g e n e r a l  and s p e c i a l  s e n s a t i o n s  a r e  markedly  i n v o l v e d .
The a b se n c e  of a p h a s i a  i s  r e m a r k a b le .
C A S E  5 .  G. P .  F e m a l e .  A e t .  67
HISTORY. I n  A p r i l  1900 th e  p a t i e n t  awoke one m orn ing  and found 
she  co u ld  n o t  move h e r  r i g h t  arm or  l e g .  Her f a c e  and 
sp e e c h  were n o t  a f f e c t e d  and she d i d  n o t  l o s e  c o n s c i o u s n e s s .  
Her l e g  improved f i r s t  and she was a b l e  t o  g e t  a b o u t ,  b u t  
c o u ld  no t  u s e  h e r  arm much.
PERSONAL AND FAMILY HISTORY. U n im p o r ta n t .
EXAMINATION. I n t e l l i g e n c e  good.
FACE : No f a c i a l  p a r a l y s i s .  Commencing c a t a r a c t s
i n  b o t h  e y e s .
SPECIAL SENSES. S i g h t  no t  t e s t e d
HEARING. Watch h e a rd  only when p r e s s e d
a g a i n s t  r i g h t  e a r .  Heard two in c h e s  
f rom l e f t .
TASTE. Gone on r i g h t  s i d e ;
SMELL. Gone on r i g h t  s i d e .
UPPER EXTREMITY. has f r e e  v o l u n t a r y  movement. Ra­
d i a l  and d e l t o i d  r e f l e x e s  a r e  w e l l  marked.
SENSATION i s  d u l l e d  t o  a l l  s t i m u l i ,  e s p e c i ­
a l l y  over  t h e  h a n d , b u t  m u s c u la r  s e n se  
a p p e a r s  p e r f e c t .  Cold i s  a p p r e c i a t e d  
more t h a n  h e a t .
TRUNK. S e n s a t i o n  a f f e c t e d  l e s s  t h a n  ove r  arm.
LOWER EXTREMITY has  a l s o  f r e e  v o l u n t a r y  movement.
Knee j e r k  i s  w e l l  marked b u t  t h e r e  i s  no a n k le  
c l o n u s .
SENSATION i s  a f f e c t e d  t o  a bo u t  t h e  same e x ­
t e n t  as  i n  arm and m u sc u la r  s e n se  i s  
p e r f e c t .
DIAGNOSIS.
 -----   L e f t  c a p s u l a r  haemorrhage i n v o l v i n g  s e n s o r y  a s  w e l l  a s
m otor  p a t h .
The s p e c i a l  s e n se s  h e re  a p p e a r  t o  be im p a i re d  t o  a g r e a t ­
e r  e x t e n t  t h a n  g e n e r a l  s e n s a t i o n .
C A S E  6. ^  P . Plale . Ae t .  39 .
HISTORY. About two y e a r s  ago th e  p a t i e n t  dran ' :  v e r y  h e a v i l y  
f o r  s e v e r a l  months and s u f f e r e d  from an a t t a c k  of d e l i r i u m  
t r e m e n s .  On r e c o v e r y  he found h i s  l e g s  were weak,  bu t  he 
managed t o  w a lk  w i th  t h e  a i d  of a s t i c k .  G r a d u a l ly  how­
e v e r  he n o t i c e d  a  l o s s  of power in  h i s  l e f t  arm and l e g  and 
t h i s  was a s s o c i a t e d  w i t h  a  p e c u l i a r  numb s e n s a t i o n  a l l  down 
t h e  l e f t  s i o e  and w i t h  o c c a s i o n a l  t w i t c h i n g  of  t h e  f i n g e r s  
and to e s  , w hich  on t h e s e  o c c a s io n s  became q u i t e  b l u e  and 
c o l d .  He has  a l s o  s u f f e r e d  o c c a s i o n a l l y  f rom  v e r t i g o  and 
s e e s  o b j e c t s  a s  i f  t h e y  were sw in g in g  i n  th e  a i r .
3ÎXAMI NAT I  ON. P a t i e n t  i s  a v e ry  i n t e l l i g e n t  man, b u t  i s  e v i -  
d e n t ï y  n e rv o u s  , and has an  a n x io u s  e x p r e s s i o n .
PACE'. No p a r a l y s i s .
Sens  a t  io n  of t o u c h ,  p a i n  and t e m p e r a t u r e  a r e  
a l l  m arked ly  i m p a i r e d ,  t h i s  b e in g  n o t  q u i t e  
l i m i t e d  by th e  m iddle  l i n e  bu t  e x t e n d i n g
a b o u t  h a l f  an  i n c h  on th e  r i g h t  s i d e  of  the
f o r e h e a d  and c h i n .
SPECIAL SENSES. S i g h t . D i s t i n c t  am blyop ia  i n  l e f t  
e y e ,  c o n s i s t i n g  of  c o n t r a c t e d  v i s u a l  f i e l d ,  dim­
i n i s h e d  v i s u a l  a c u i t y  and a l t e r e d  p e r c e p t i o n  of 
c o l o u r .
HEARING : Watch hea rd  only  when p r e s s e d  a g a i n s t
l e f t  e a r .  Heard two in c h e s  f rom r i g h t  e a r .
TASTE. Gone on l e f t  s i d e  of to n g u e .
SMELL. Gone on l e f t  s i d e .
UPPER J^TREMITY. Movements q u i t e  f r e e  and no obv ious  
r i g i d i t y  : Grasp i s  e v i d e n t l y  d i m i n i s h e d  and hand
and arm a r e  b lu e  and c o l d .
SENSATION. T a c t i l e ,  th e rm a l  and p a i n f u l  s e n se
TÊT d im in i sh e d  a l l  o v e r ,  b u t  e s p e c i a l l y  on 
hand.  M uscular  s e n se  a p p e a r s  p e r f e c t .
TRUNK. S e n s a t i o n  d im in i sh e d  as  on arm, t h e  a n a e s t h e s -  
i a  e x t e n d in g  one inch  beyond th e  m idd le  l i n e  back  
and f r o n t .
LOWER EXTREMITY a p p e a rs  somewhat s t i f f  and t h e r e  i s  a  
s l i g h t  d r a g  i n  w a l k i n g ,  though v o l u n t a r y  movement 
i s  good. Knee j e r k  i s  w e l l  markeci bu t  t h e r e  i s  
no an! l e  c lo n u s .
SENSATION- d im in ish e d  to  to u ch   ̂ p a i n  and tern- 
'p 6r a t u r e  a l l  o v e r , e s p e c i a l l y  in  f o o t  : mus­
c u l a r  sense  a p p e a r s  p e r f e c t .
llii'GiiihusIs uf middle  c e r e b r a l  a r t e r y ?  S p e c i f i c ?
C A S E  7. J .  J .  Male.  A e t .  21
HISTORY. When aged n in e  y e a r s  t h e  p a t i e n t  had a " s t r o k e "  w h i l e  
w o r k in g .  He su d d e n ly  l o s t  c o n s c i o u s n e s s  and .on r e c o v e r i n g  
h i s  s e n s e s  found h i s  l e f t  s i d e  p a r a l y s e d .  He was removed 
t o  S t .  G e o rg e ' s  H o s p i t a l  (London) and rem ained  t h e r e  t i l l  he 
had r e g a i n e d  t h e  use  of  h i s  l im b s  t o  some e x t e n t .  E v e r  
s i n c e  t h e n  he has  been  t r o u b l e d  w i t h  " f i t s "  which  come on 
ab o u t  once a  m o n th ,  bu t  o c c u r  more se ldom now.
EXAMINATION. I n t e l l i g e n c e  good. No. c a r d i a c  murmur. No a l ­
b u m in u r i a .
PACE. E x t e r n a l  s t r a b i s m u s  due t o  b l i n d n e s s  i n  r i g h t  
e y e ,  w i t h  which t h e  p a t i e n t  c an  see  on ly  v e r y  
l i t t l e .
SENSATION. G e n e r a l l y ,  i n  d im in i s h e d  over  
t h e  l e f t  s i d e  of  t h e  f a c e .
SPECIAL SENSES. S i g h t . . d i m i n i s h e d  v i s u a l  a c u i t y  i n  
l e f t  e y e .
HEARING : Watch h e a rd  o n ly  when p r e s s e d
“a g a i n s t  t h e  l e f t  e a r .  Heard t h r e e  i n ­
ches  f rom r i g h t .
TASTE : L o s t  on l e f t  s i d e .
SMELL : D i t t o .
UPPER EXTREMITY. Movements f r e e .  No r i g i d i t y ,  bu t
ï h e  arm Is" weaker  t h a n  th e  r i g h t .  T a c t i l e ,  t h e r ­
mal and p a i n f u l  s e n s a t i o n s  a l l  o b v io u s ly  d im in ­
i s h e d .  M uscu la r  s e n se  d e f e c t i v e  when t h e  f i n g e r s  
were  moved.
TRUNK t S e n s a t i o n  d i m i n i s h e d  a l l  down l e f t  s i d e .
LOWER EXTREMITY. Has a  s l i g h t  d r a g  in  w a l k i n g .  T he i t  
i s  no ObVfous  r i g i d i t y .
SENSATION a f f e c t e d  much t o  th e  same e x t e n t  
as  i n  t h e  a rm ,  b u t  m u sc u la r  s e n s e  ap ­
p e a r s  more im p a i re d  i n  th e  lo w e r  ex­
t r e m i t y .
DIAGNOSIS : Embolism w i t h  s o f t e n i n g ?  i n v o l v i n g  b o t h  d i s t r i b u ­
t i o n  of  L e n t i c u l o - s t r i a t e  and L e n t i c u l o - o p t i c ?
Cannot  have be en  c o r t i c a l  l e s i o n  on a c c o u n t  of  e x t e n ­
s i v e  invo lvem ent  of  s p e c i a l  s e n s e s .
C A S E  8. <. M. A.  Eemale . A e t . 6 5 .
HISTORY. About 5 y e a r s  ago th e  p a t i e n t  su d d e n ly  f e l l  down 
w h i l e  c r o s s i n g  th e  room, and found she  cou ld  no t  u se  h e r  
r i g h t  s i d e .  She g r a d u a l l y  became u n c o n s c i o u s  and on r e ­
c o v e ry  was e v i d e n t l y  a p h a s i e .  She has  n e v e r  b e en  a b l e  t o  
u se  h e r  r i g h t  arm or  l e g  s i n c e  t h e n  b u t  th e  s p e e c h  has  impro­
v ed .
FAMILY HISTORY. G r a n d f a t h e r ,  g randm othe r  and u n c l e  a l s o  s u f ­
f e r e d  from h e m i p l e g i a .
EXAMINAT I  ON. I n t e l l i g e n c e  good.
FACE. S l i g h t  f l a t t e n i n g  of  r i g h t  s i d e  of f a c e .  Sen­
s a t i o n  i s  d im in i s h e d  t o  s l i g h t  e x t e n t  o v e r  r i g h t  
s i d e .
SPECIAL SENSES. S i g h t . . .  d i s t i n c t  h em ian o p ia .
HEARING : Gone on r i g h t  s i d e .  Watch hea rd
t h r e e  in c h e s  f rom  l e f t  e a r .
TASTE : Gone on r i g h t  s i d e .
SMELL. Gone on r i g h t  s ide ' .
UPPER EXTREMITY. Movements v e ry  l i m i t e d .  The arm
f e e l s  s o f t  and t h e r e  i s  a  k in d  of  a t h e t o i d  move­
ment on v o l u n t a r y  e x e r t i o n .
SENSATION i s  on ly  s l i g h t l y  d im i n i s h e d  t o  a l l  
forms of s t i m u l i ,  t o u c h ,  p a i n  and tem­
p e r a t u r e  a l l  b e in g  a p p r e c i a t e d  b u t  l e s s  
d i s t i n c t l y  t h a n  on th e  l e f t  s i d e .  Mus­
c u l a r  s e n se  a p p e a r s  p e r f e c t .
TRUNK. S e n s a t i o n  i s  a f f e c t e d  h e re  t o  t h e  same e x t e n t  
a s  i n  arm.
LOWER EXTREMITY. %s v e r y  r i g i d  and canno t  be f l e x e d
e i t h e r  a t  th e  h ip  or  k n e e .  No knee j e r k  can  be
e l i c i t e d  ( p r o b a b ly  on a cc o u n t  of ex treme r i g i d i t y )
SENSATION. i s  a f f e c t e d  t o  t h e  same e x t e n t  as  
i n  arm over  th e  t h i g h  and l e g ,  b u t  i s
r a t h e r  more d e f e c t i v e  over  th e  f o o t .
M uscular  s e n s e  i s  d i f f i c u l t  t o  t e s t  bu t  
a p p e a r s  u n a f f e c t e d .
5JAGN0SIS. L e f t  c a p s u l a r  haemorrhage i n v o l v i n g  m otor  and s e n s o r y  
^  p a t h s .  A t h e t o s i s  i n d i c a t i n g  invo lvem en t  of c o n t ig u o u s  o p t i c  
t h a l a m u s .  Hemianopia .
C A S E  9 . B.  H.  _Male.____
HISTORY. F our  y e a r s  ago th e  p a t i e n t  sudd en ly  ob se rved  d u r i n g  
d i n n e r  t h a t  he c o u ld  n o t  speak  and on a t t e m p t i n g  t o  move he 
found h i s  l e f t  s i d e  was p o w e r le s s  and numb. He was n e v e r  
u n c o n s c i o u s .  He p a r t i a l l y  r e c o v e r e d  h i s  s p e e c h  i n  s e v e r a l  
h o u r s ,  though  i t  was some months b e f o r e  he co u ld  speak  d i s ­
t i n c t l y .  His l e g  improved q u i c k l y  and i n  a  w e e k ' s  t im e  he 
was a b l e  t o  walk  w i t h  t h e  h e lp  of a s t i c k  and co u ld  move h i s  
arm t o  some e x t e n t .
CONDITION on EXAMINATION. I n t e l l i g e n c e  f a i r .
FACE. No f a c i a l  p a r a l y s i s .  Speech u n a f f e c t e d .
SENSATION. T a c t i l e ,  t h e r m a l  and p a i n f u l
s e n s a t i o n s  a l l  d i m in i s h e d  t o  a b o u t  th e
same e x t e n t  over  t h e  l e f t  s i d e .
SPECIAL SENSES S i g h t . . .  v i s u a l  a c u i t y  i s  d im i n i s h e d  
i n  t h e  l e f t  eye .  No Hemianopia  or 
c o n t r a c t e d  f i e l d  of v i s i o n .
HEARING i s  e n t i r e l y  l o s t  on th e  l e f t  s i d e ,
a w a tch  p l a c e d  a g a i n s t  t h e  r i g h t  e a r  i s  
h e a r d .
TASTE. D im in ish ed  on l e f t  s i d e .
SklELL. D im in ished  on l e f t  s i d e .  The p a ­
t i e n t  co u ld  s m e l l  b o t h  l a v e n d e r  and 
a s a f o e t i d a  b u t  co u ld  no t  d i s t i n g u i s h  
' be tw een  them e x c e p t  when a p p l i e d  t o  t h e  
r i g h t  n o s t r i l .
UPPER EXTREMITY. The l e f t  arm i s  h e ld  f l e x e d  a t  the  
e lbow w i t h  th e  f i n g e r s  c lo s e d  on th e  pa lm .  A 
f a i r  amount of movement i s  p r e s e n t ,  t h e  p a t i e n t  
b e i n g  a b l e  t o  e x te n d  th e  elbow j o i n t  t o  a n  ob tuse  
a n g l e .  He can  a l s o  open h i s  f i n g e r s ,  b u t  th e  
movements a r e  v e ry  s low .  The g rasp  i s  good ,  bu t  
t h e  f i n g e r s  a r e  w i t h  d i f f i c u l t y  u n lo c k e d .  The 
R a d i a l  r e f l e x  i s  s l i g h t l y  e x a g g e r a t e d .  The d e l ­
t o i d  i s  no t  o b t a i n e d .
(1)
SENSATION. T a c t i l e ,  t h e r m a l  and p a i n f u l  
--------- s e n s a t i o n s  a r e  a l l  p e r c e i v e d  b y . t h e  p a ­
t i e n t ,  and h i s  power of l o c a l i z a t i o n  
i s  p e r f e c t ,  b u t  th e  s e n s a t i o n  i s  much 
more d u l l  t h a n  on the  r i g h t  s i d e  and he 
can n o t  t e l l  t h e  d i f f e r e n c e  be tw een  t h e  
head and th e  p o i n t  of a p i n .  M uscu la r  
s e n s e  i s  d i f f i c u l t  t o  t e s t  a s  t h e  p a ­
t i e n t  can  t e l l  by p a i n  when t h e  arm i s  
moved. But he c a n n o t  a p p r e c i a t e  d i f ­
f e r e n t  w e i g h t s  l a i d  on h i s  l e f t  hand 
and arm.
TRUNK. T a c t i l e ,  t h e rm a l  and p a i n f u l  s e n s a t i o n s  a r e  
a f f e c t e d  d a  i n  arm over  the  l e f t  s i d e .
LOWER EXTREMITY. S p a s t i c i t y  v e ry  mar-ked, th e  p a t i e n t  
h a v in g  some d i f f i c u l t y  i n  moving t h e  l e g  and th e  
movements b e in g  v e ry  s low .  He cann o t  bend t h e  
a n k le  n o r  f l e x  t h e  t o e s .  R e f l e x e s . Knee j e r k s  
v e ry  w e l l  marked on b o t h  s i d e s ,  b u t  e s p e c i a l l y  
on th e  l e f t .  On a t t e m p t i n g  t o  l i f t  e i t h e r  l e g  
t h e r e  i s  a  c l o n i c  spasm. P l a n t e r  r e f l e x  i s  ex ­
a g g e r a t e d ,  b u t  B a b i n s k i ' s  to e  phenomenon cann o t  
be o b t a in e d  a s  th e  t o e s  a r e  a l r e a d y  h y p e re x te n d e d  
SENSATION. A ppears  a f f e c t e d  a s  i n  a rm ,  bu t  
th e  s e n s a t i o n s  a r e  more d u l l  and o c c a s ­
i o n a l l y  t h e  c o ld  tu be  i s  n o t  r e c o g n i s e d  
when t e s t i n g  th e rm a l  s e n s e .  M u scu la r  
se n se  c an n o t  be t e s t e d .
D I A G N O S I S .  Haemorrhage from th e  L e n t i c u l o - s t r i a t e  b r a n c h
of  t h e  r i g h t  m idd le  c e r e b r a l  a r t e r y .
The haemorrhage i n  t h i s  case  has  e v i d e n t l y  ex tend ed  i n t o  
and p a r t i a l l y  d e s t r o y e d  t h e  s e n s o r y  f i b r e s  i n  t h e  p o s t e r i o r  
t h i r d  of th e  p o s t e r i o r  l imb of th e  i n t e r n a l  c a p s u l e .  The s p e c ­
i a l  s e n s e s  a r e  d e f i n i t e l y  in v o lv e d .
(2)
C A S E  10.  M. H. Eemale .    Aet .  3 3 .
HISTORY. F iv e  y e a r s  ago th e  p a t i e n t  was c o n f i n e d  w i t h  h e r  
s e v e n t h  c h i l d ,  and tw en ty  fo u r  h o u r s  a f t e r  d e l i v e r y  she 
was su d d e n ly  s e i z e d  w i t h  a f e e l i n g  o f  numbness and g r e a t  
w e ig h t  i n  th e  l e f t  l e g  which  g r a d u a l l y  e x te n d e d  to  t h e  
arm. She became u n c o n s c io u s  and re m a in e d  so f o r  s e v e r a l  
h o u r s .  On r e c o v e r y  she found she c o u ld  n o t  move h e r  l e f t  
s i d e  and h e r  mouth was drawn t o  th e  r i g h t .  Her sp e ec h  was 
n o t  much a f f e c t e d .  The l e g  d id  n o t  r e c o v e r  so  w e l l  a s  th e
arm, which^has  been  a b l e  t o  move f r e e l y  f o r  some t im e ,  
w h i le  she can walk  on ly  w i t h  th e  h e l p  o f  a s t i c k .
CONDITION on EXAMINATION. I n t e l l i g e n c e  good.
f a c e . No obv ious  f a c i a l  p a r a l y s i s .
SENSATION. D im in ish e d  t o  a l l  forms o f
s t i m u l i  on l e f t  s i d e ,  and t r a n s m i s ­
s i o n  i s  d e l a y e d .
SPECIAL SENSES.
"  S i g h t  D i s t i n c t  l a t e r a l  homonymous hemi­
a n o p ia  to w ard s  r i g h t  s i d e .
HEARING. Appears  e q u a l  on b o t h  s i d e s :
Watch h e a r d  a t  a d i s t a n c e  o f  8 i n c h e s .
t a s t e . D im in ish ed  on l e f t  s i d e .
SMELL. D im in ished  on l e f t  s i d e .
UPPER extremity . Though th e  arm i s  h e l d  f l e x e d ,
t h e  p a t i e n t  can  move i t  q u i t e  f r e e l y ,  and t h e r e
does  no t  a p p e a r  t o  be any se co n d a ry  r i g i d i t y .  
R a d i a l  and d e l t o i d  r e f l e x e s  a r e  n o t  e x a g g e r a ­
t e d ,  bu t  the  power o f  g r a s p  i n  t h e  f i n g e r s  i s  
l e s s  t h a n  on th e  r i g h t  s i d e .
SENSATION. T a c t i l e ,  t h e r m a l ,  and p a i n ­
f u l  s e n s a t i o n s  a r e  p e r c e p t i b l e  a l l  
over  b u t  t r a n s m i s s i o n  i s  d e l a y e d  and 
th e  s e n s a t i o n  i s  d u l l .  M uscu la r
( 1 )
se n se  a p p e a r s  p e r f e c t .
TRUNK. S e n s a t i o n  a p p e a r s  p e r f e c t l y  p e r c e i v e d ,  tho* 
somewhat d u l l .
LOWER EXTRMITY. " P a r a l y t i c ” g a i t . L e f t  l e g  i s  r a ­
t h e r  r i g i d ,  and t h e r e  i s  m arked ly  d im i n i s h e d  
power o f  movement. R e f l e x e s . Knee j e r k  w e l l
marked on l e f t  s i d e  and p l a n t a r  r e f l e x  exag­
g e r a t e d .  S l i g h t  a n k le  c l o n u s .
SENSATION: I s  a f f e c t e d  more t h a n  i n  th e
arm, th ou g h  th e  p a t i e n t  can  s t i l l  
f e e l  e ac h  v a r i e t y  o f  s e n s a t i o n .  Lo­
c a l i z a t i o n  o f  t a c t i l e  s e n s i b i l i t y  o c ­
c a s i o n a l l y  d e f e c t i v e  e s p e c i a l l y  o v e r  
t h e  f o o t  and h e r e  a l s o  t h e  h o t  t e s t  
t u b e  i s  o c c a s i o n a l l y  n o t  r e c o g n i s e d ,  
tho* she  a p p r e c i a t e s  t h e  c o ld  t e s t .  
M uscu la r  s e n s e  a p p e a r s  p e r f e c t .
DIAGNOSIS L e f t  H e m ip leg ia  r e s u l t i n g  from haem orrhage  from 
l e n t i c u l e  s t r i a t e  which had  i n v o lv e d  a l s o  th e  p o s t e r i o r  
t h i r d  o f  th e  I n t e r n a l  c a p s u l e ,  and th e  g r e a t e r  p a r t  o f  
w h ich  had b een  a b s o r b e d .  The maximum d e s t r u c t i o n  had
e v i d e n t l y  been p o s t e r i o r l y .
Though t h i s  c ase  must  have been  due to  c e r e b r a l  
h aem orrhage  th e  c au se  f o r  such  haem orrhage  c o u ld  n o t  be 
d e f i n i t e l y  a s c e r t a i n e d .  Embolism would have s u g g e s t e d  
i t s e l f  a s  an e x p l a n a t i o n  o f  th e  o n s e t  o f  h e m i p l e g i a  i n  so 
young a  p a t i e n t ,  b u t  the  c o m b in a t io n  o f  s e n s o r y  w i t h  
m o to r  symptoms r e n d e r s  t h i s  im p ro b a b le .
(2)
C A S E  1 1 . J .  0.  Male.  Ae t .  64
HISTORY. About a  y e a r  ago w h i l e  s i t t i n g  by th e  f i r e  t h e  p a t i e n t  
f e l t  a  p e c u l i a r  s e n s a t i o n  i n  h i s  l e f t  l e g ,  and on a t t e m p t i n g  
t o  r i s e  found he c o u ld  s c a r c e l y  move th e  l e g .  He however 
managed,  w i t h  some a s s i s t a n c e ,  t o  walk  u p s t a i r s ,  d r a g g i n g  
h i s  l e g  a f t e r  him. His arm and h i s  f a c e ,  he s a y s ,  were no t  
a f f e c t e d  a t  t h i s  t im e .  He S t a i d  i n  bed t e n  days  and t h e n  
managed t o  walk  w i t h  th e  h e lp  of a  s t i c k .  I n  November 1899 
he a g a i n  su d d e n ly  e x p e r i e n c e d  a s i m i l a r  numb s e n s a t i o n  i n  
t h e  l e f t  l e g ,  b u t  t h i s  t ime i t  a f f e c t e d  t h e  arm a l s o ,  and 
h i s  whole  s i d e  was p o w e r l e s s ,  th o u g h  h i s  f a c e  was n o t  a f ­
f e c t e d .  He was n e v e r  u n c o n s c i o u s .
FAMILY" HISTORY. One b r o t h e r  d i e d  of " a p o p l e x y , "  and one s i s t e r  
of  rheu m a t ism .
EXAMINATION. I n t e l l i g e n c e  good.
f a c e . S l i g h t  f l a t t e n i n g  on l e f t  s i d e ,  speech  u n a f ­
f e c t e d ,  s e n s a t i o n  u n a f f e c t e d .
SPECIAL SENSES. S i g h t ,  d im in i s h e d  v i s u a l  a c u i t y  on 
l e f t  s i d e ,  b u t  no h em ianop ia  o r  ambly­
o p ia .
HEARING. A w a tch  i s  h e a r d  t i c k i n g  a t  a  
d i s t a n c e  o f  two and a h a l f  i n c h e s  on 
t b o t h  s i d e s .
I TASTE. D im in ished  on l e f t  s i d e  b u t  p r e s e n t ,
f SMELL. D i t t o .  d i t t o .
S '- '
I UPPER EXTREMITY can be f r e e l y  moved , b u t  cannot  be fu l -
L ...
I l y  e x t e n d e d ,  the  p a t i e n t  c o m p la in in g  of p a i n  a t
 ̂ t h e  e lbow when t h i s  i s  a t t e m p t e d .  R a d i a l  and
d e l t o i d  r e f l e x e s  a r e  e x a g g e r a t e d .  The g ra s p  i s  
f a i r ,  th o u g h  much i n f e r i o r  t o  t h a t  on th e  r i g h t  
s i d e .
SENSATION. T a c t i l e  and p a i n  sen se  asre 
( 1)
a lm o s t  p e r f e c t  over  th e  arm and hand , 
th o u g h  somewhat more d u l l  t h a n  on r i g h t  
s i d e .  M uscu la r  s e n se  a p p e a r s  u n a f ­
f e c t e d .  Thermal sense  i s  l o s t  over  
a lm o s t  a l l  t h e  arm and h a n d s . ’ S e v e r ­
a l  t im e s  th e  c o ld  tu b e  was r e c o g n i s e d  
when a p p l i e d  t o  t h e  o u t e r  s u r f a c e  of t h e  
f o r e a r m ,  b u t  when t h e  ho t  tu b e  was em­
p lo y e d  th e  p a t i e n t  i n v a r i a b l y  s a i d  e i ­
t h e r  t h a t  i t  was c o ld  or  t h a t  he d i d  
n o t  know.
TRUNK. T a c t i l e  s e n s a t i o n  f a i r  a l l  over  s i d e ,  though  
o c c a s i o n a l l y  n o t  p e r c e i v e d  on th e  l e f t  s i d e  of 
t h e  b ack .  Thermal  se n se  d i m i n i s h e d ,  e s p e c i a l l y  
w i t h  r e g a r d  t o  t h e  c o ld  t u b e .  P a i n f u l  sense  
n o t  much a f f e c t e d .
LOWER EXTREMITY c an  be f l e x e d  f u l l y  a t  h ip  and knee  b u t  
not  a t  a n k l e .  The l e g  a p p e a r s  s l i g h t l y  r i g i d  
Knee j-erk i s  w e l l  marked and p l a n t a r  r e f l e x  i s  
e x a g g e r a t e d ,  bu t  t h e r e  i s  no a n k l e  c l o n u s .
SENSATION. T a c t i l e  sense  i s  p r e s e n t  ove r  
t h i g h  and l e g s ,  t h ou g h  o c c a s i o n a l l y  a  
to u c h  on t h e  dorsum of  t h e  f o o t  was r e ­
f e r r e d  t o  " th e  s h i n  b o n e . "  Thermal  
sense  i s  d im in i s h e d  as  i n  a rm ,  t h e  an ­
a e s t h e s i a  ,b<eing most marked on t h e  d o r ­
sum of t h e  f o o t .  P a i n f u l  s e n s a t i o n  i s  
only  s l i g h t l y  a f f e c t e d ,  b u t  more d u l l  
t h a n  on th e  r i g h t  s i d e .  M u scu la r  
s e n se  a p p e a r s  p e r f e c t .
DIAGNOSIS Two s e p a r a t e  haem orrhages  i n t o  r i g h t  i n t e r n a l  c a p s u l e , a t  
an  T n t e r v a l  of a  few m on ths :  t h e  f i r s t  i n v o l v i n g  th e  l e g  o n l y ,  -  
t h a t  p a r t  of motor  c a p s u l e  im m ed ia te ly  c o n t ig u o u s  t o  s e n s o r y  
p a t h :  t h e  se c o n d ,  more e x t e n s i v e ,  i m p l i c a t i n g  s e n s o r y  a s  w e l l  as
m o to r  f i b r e s .
(2)
C A S E  12.  E. S. Eemale .  Ae t .  56.
HISTORY. A f t e r  b e in g  "out of  s o r t s "  f o r  abou t  a  week and com­
p l a i n i n g  of  s i c k n e s s  and d r a g g i n g  s e n s a t i o n  i n  t h e  h e a d ,  th e  
p a t i e n t  s u d d e n l y ,  one day t h r e e  y e a r s  a g o ,  d ropped  h e r  f o r k  
d u r i n g  d i n n e r  and on t r y i n g  t o  p i c k  i t  up she " f a i n t e d . "  On 
r e c o v e r i n g  c o n s c i o u s n e s s  she found she co u ld  n o t  use  h e r  
l e f t  arm or l e g  and t h a t  th ey  f e l t  numb , and t h a t  she  co u ld  
n o t  a r t i c u l a t e  v e r y  d i s t i n c t l y .  Her f a c e  was n o t  a f f e c t e d .  
She n e v e r  r e g a i n e d  s u f f i c i e n t  power t o  walk a g a i n  and has 
n e v e r  s i n c e  b e e n  a b l e  t o  u se  h e r  arm.
PERSONAL HISTORY. H i s t o r y  of  s y p h i l i s ,  i n  so re  t h r o a t ,  f a l l i n g  
out of h a i r  and i n t r a c t a b l e  u l c e r  of  l e f t  l e g .
EXAMINATION. I n t e l l i g e n c e  a v e r a g e .  P a t i e n t  i s  v e r y  e m o t io n a l
PACE. No obvious  p a r a l y s i s
No l o s s  of  s e n s a t i o n .
SPECIAL SENSES S i g h t , d im i n i s h e d  v i s u a l  a c u i t y  on 
t h e  l e f t  s i d e ,  b u t  no h e m ia n o p ia .
HEARING. Equal  on b o t h  s i d e s ,  a  w a tch  b e i n  
h e a r d  a t  a  d i s t a n c e  of s i x  i n c h e s .
TASTE : D im in ished  t o  some e x t e n t  on th e
l e f t  s i d e .
SMELL. D i t t o  d i t t o  d i t t o
UPPER EXTREMITY L ie s  a c r o s s  t h e  c h e s t  p r o n a t e d  w i t h  
The f i n g e r s  ben t  on th e  palm. The d e l t o i d  a c ­
t i o n  i s  t h e  only v o l u n t a r y  movement p o s s i b l e .  No 
g r a s p .  R a d ia l  and d e l t o i d  r e f l e x e s  a re  e x a g g e r a ­
t e d .
SENSATION : T a c t i l e  s e n se  i s  p r e s e n t  a l l
over  u p p e r  arm, though  t r a n s m i s s i o n  i s  
d e l a y e d .  I t  i s  l o s t  ove r  t h e  f o r e a r m  
and hand where  a  l i g h t  tm ic h  i s  no t  f e l t  
e x c e p t  once o r  tw ice  o v e r  t h e  e x t e n s o r  
s u r f a c e  o f  t h e  w r i s t .  Thermal s e n s e  
i s  d i m i n i s h e d  a l l  o v e r .  P a i n f u l  s e n ­
s a t i o n  i s  d u l l e d  a l l  o v e r .  M u s c u la r  
s e nse  i s  a l s o  i m p a i r e d , d i f f é r e n t  move 
ments n o t  b e i n g  r e c o g n i s e d .
TRUNK! S e n s a t i o n  t o  a l l  s t i m u l i  s l i g h t l y  i m p a i r e d .
LOWER EXTREMITY i s  v e ry  r i g i d  and t h e  lo w er  t h i r d  on 
I; t h e  e x t e r n a l  s u r f a c e  i s  a lm o s t  co v e red  by an  u l c e r
which  has  l a s t e d  f i v e  y e a r s .  There  a r e  a l s o  sew- 
' e r a l  p a l e  round s c a r s  on th e  u p p e r  p a r t  Move­
ments a r e  v e ry  s low and i m p e r f e c t :  knee j e r k  i s  
d i f f i c u l t  t o  o b t a i n  and p l a n t a r  r e f l e x  i s  p r e s e n t  
b u t  n o t  e x a g g e r a t e d .
SENSATION : I s  v e ry  d i f f i c u l t  t o  t e s t  b e ­
cau se  of th e  s c a r r e d  and u l c e r a t e d  con-
( 1 )
- d i t  io n  of t h e  l e g .  But a l l  k in d s  
of  s e n s a t i o n  a p p e a r  t o  be d i m i n i s h e d  
t o  some e x t e n t .
D I A G N O S I S . R ig h t  c a p s u l a r  haem orrhage  i n v o l v i n g  s e n s o r y  
a s  w e l l  a s  m otor  p a t h :  s e c o n d a ry  d e s c e n d i n g  d e g e n e r a t i o n :
C a u s e . . .  S p e c i f i c  a r t e r i t i s ?
Here g e n e r a l  s e n s a t i o n  a p p e a r  im p a i re d  t o  a  g r e a t e r  e x t e n t  
t h a n  t h e  s p e c i a l  s e n s e s .
(2)
U A A ^
HISTORY. About f o u r  y e a r s  ago th e  p a t i e n t  began  t o  be co n ­
s c i o u s  o f  a weakness  in  h i s  r i g h t  arm. T h is  g r a d u a l l y  
became w orse ,  an.d h i s  l e g  a l s o  became w eaker .  He s u f ­
f e r e d  from h ead a ch e  and v o m i t in g  o c c a s i o n a l l y ,  and u l ­
t i m a t e l y  f a c i a l  p a r a l y s i s  and nystagmus d e v e lo p e d .
EXAMI NATION: I n t e l l i g e n c e  a v e r a g e .  T em pera tu re  R ig h t
a x i l l a  100 deg .  P. L e f t  9 9 .6  deg .
PACE: Obvious f a c i a l  p a r a l y s i s  on th e  r i g h t  s i d e .
L e f t  l a t e r a l  nys tagm us i s  m arked .
SENSATION i s  s l i g h t l y  d i m i n i s h e d  to
t a c t i l e ,  t h e r m a l  and p a i n f u l  s t i m u l i .  
Alr-pENSES. S i g h t . O p t ic  n e u r i t i s .  No
: z A W # n o p i a .
HEARING. D im in ish e d  on t h e  r i g h t  s i d e
where a w a tch  i s  h e a r d  a t  a d i s t a n c e  
o f  3 " ,  w h i l e  i t  i s  a u d i b l e  a t  G" on 
the  l e f t .
TASTE. D im in ish e d  b u t  p r e s e n t  on r i g h t .
SMELL. D i t t o  D i t t o .
-UPPER ex tr emity . The hand i s  f l e x e d  on the  f o r e ­
arm, w h i l e  th e  f i n g e r s  a r e  h y p e r e x t e n d e d .
S l i g h t  a t h e t o s i s  i s  p r e s e n t .  The movements o f  
th e  arm a r e  f r e e , b u t  th e  R a d i a l  and D e l t o i d  
r e f l e x e s  a r e  e x a g g e r a t e d  and the  g r a s p  i s  weak.
SENSATION. T a c t i l e ,  t h e r m a l  and p a i n f u l  
s e n s a t i o n s  a re  d i m i n i s h e d  a l l  over  
th e  arm, and l o c a l i z a t i o n  i s  d e f e c t ­
i v e .  M uscu la r  s e n se  i s  d e f e c t i v e .
TRUNK. S e n s a t i o n  i s  a f f e c t e d  to  r a t h e r  l e s s  a d e ­
g re e  th a n  i n  the  arm.
LOWER EXTREMITY. Movements a r e  f r e e .  Knee j e r k
e x a g g e r a t e d .  Ankle c lo n u s ,  knee c lo n u s  and 
B a b in s k i s  to e  phenomenon p r e s e n t  on th e  r i g h t  
s i d e .
SENSATI ON. T a c t i l e  and th e r m a l  a b s e n t
o v e r  f o o t ,  and p a i n f u l  s e n s e  i s  dim­
i n i s h e d .  A l l  s e n s e s  a r e  p r e s e n t  
b u t  im p a i r e d  o ve r  l e g  and t h i g h .  
M uscu la r  s e n s e  i s  d i m i n i s h e d .
On t h e  2 5 th  March, t h e  s k u l l  was t r e p h i n e d  ove r  
t h e  m otor  a r e a  and a n e e d l e  i n s e r t e d  i n  v a r i o u s  d i r e c t ­
i o n s .  No s u r f a c e  tumour was d e t e c t e d .
On e x a m in a t io n  on th e  2 8 t h ,  s e n s a t i o n  was found a f ­
f e c t e d  a lm o s t  to  t h e  same e x t e n t  a s  b e f o r e  i n  
th e  f ac e  and arm b u t  was more d e f e c t i v e  i n  th e  
l e g  and f o o t ,  which  a r e a  i n  t h e  m oto r  c o r t e x  
had been  i r r i t a t e d  w i t h  th e  n e e d l e .
P,M. There v/as found a l a r g e  tumour - g l i o - s a r c o m a  • 
occupy ing  a l l  the  l e f t  i n t e r n a l  c a p s u l e ,  co rp u s  
s t r i a t u m  and o p t i c  th a la m u s .  I t  e x te n d e d  to  
t h e  m id d le  l i n e  p r e s s i n g  on t h e  a n t e r i o r  c o r p o r a  
q u a d r ig e m in a  and v e i n s  o f  Galen .  The Ven­
t r i c l e s  were found much d i l a t e d .
DIAGNOSIS: The com ple te  h e m i p l e g i a  w i t h  d e s c e n d in g  d e g e n e r a ­
t i o n  i n d i c a t e s  in vo lv m en t  o f  whole m oto r  p a t h :  The
p a r a e s t h e s i a  over  t h e  same d i s t r i b u t i o n  i n d i c a t e s  i n — 
volvment  o f  whole s e n s o r y  p a t h .  The A t h e t o i d  movements 
i n d i c a t e  i m p l i c a t i o n  o f  o p t i c  th a lam us* an d  th e  s l i g h t  
e l e v a t i o n  o f  t e m p e r a t u r e  on th e  same s i d e  o f  t h e  body 
p o i n t s  t o  th e  l e s i o n  i n v o l v i n g  a l s o  t h e  c o rp us  s t r i a t u m .  
These phenomena, t o g e t h e r  w i t h  h e a d a c h e ,  v o m i t in g  and 
do u b le  o p t i c  n e u r i t i s ,  -  e v id e n c e s  o f  a g e n e r a l  i n c r e a s e  
of i n t r a c r a n i a l  t e n s i o n ,  -  make th e  d i a g n o s i s  of  c e r e b r a l
(2)
tumour q u i t e  c l e a r  arid, a l s o  i n d i c a t e  i t s  l o c a l i t y  as
above d e s c r i b e d .
The nystagmus i s  p r o b a b l y  e x p l a i n e d  by th e  se c o n d ­
a ry  h y d r o c e p h a l u s .
(3)
G A S  E 1 4 . R. b . Eema le . Ae t .  64 .
HISTORY. On w aking  one m orn ing  12 y e a r s  ago t h e  p a t i e n t  found  
The" was u n a b le  t o  u se  h e r  l e f t  s i d e  , and on t r y i n g  t o  ge 
o u t  of bed she  l o s t  c o n s c i o u s n e s s .  At f i r s t ,  on r e c o v e r y  
she c o u ld  not  speak  b u t  t h i s  im proved ,  though  h e r  a r t i c u l a ­
t i o n  has s i n c e  been  somewhat d e f e c t i v e .
FAMILY HISTORY. F a t h e r  d ie d  a f t e r  a  " s t r o k e . "
EXAMINATION. I n t e l l i g e n c e  f a i r .
FACE. No obv ious  f a c i a l  p a r a l y s i s .  I n t e r n a l  s t r a -  
b ism u s .
S e n s a t i o n  i s  no t  a f f e c t e d  ove r  t h e  f a c e .
SPECIAL SENSES. S ig h t  c a n n o t  be t e s t e d  a s  p a t i e n t
-------------------------  has  b e en  b l i n d  i n  t h e  l e f t  eye f o r  many
y e a r s .
HEARING s l i g h t l y  more d im in i s h e d  on l e f t  
■ t h a n  on r i g h t  s i d e .
TASTE. D im in ished  on l e f t  s i d e .
SMELL . D im in ished  on l e f t  s i d e .
UPPER EXTREMITY i s  h e ld  a t  r i g h t  a n g l e s ,  w i t h  th e ^  
f i n g e r s  f l e x e d  on t h e  pa lm .  The arm a p p e a r s  v e r y  r i g i d  
and t h e  r a d i a l  and d e l t o i d  r e f l e x e s  a r e  e x a g g e r a t e d .
SENSATION i s  d i m in i s h e d  over  t h e  arm and
---------h a n d ,  i n  a l l  i t s  f o r m s ,  th o u g h  t h e  c o ld
tu b e  i s  sometimes a p p r e c i a t e d  i n  t h e  
t e s t i n g  of t h e r m a l  s e n s e .
TRUNK. S e n s a t i o n  a p p e a rs  a lm o s t  p e r f e c t .
LOWER EXTREMITY R i g i d i t y  i s  w e l l  marked. .K^ee j e r k s  
a r e  w e l l  marked and a n k le  c lo n u s  p r e s e n t  on b o t h  
s i d e s ,  b u t  B a b i n s k i ' s  s i g n  i s  e l i c i t e d  on ly  on 
l e f t  s i d e .
SENSATION i s  d i m i n i s h e d ,  b u t  on ly  s l i g h t l y ,  
T o T l l  s t i m u l i  ove r  t h i g h  and l e g  and 
more m arked ly  over  t h e  f o o t .
D I A G N O S I S . R ig h t  c a p s u l a r  haemorrhage i n v o l v i n g  b o t h  
motor  and s e n s o r y  paths*, a f f e c t i n g  motor  sp e ec h  (aphem ia) ,  
s e c o n d a ry  d e s c e n d in g  d e g e n e r a t i o n .
C A S E  1 5 . 8.  D. Femal e .  Ae t .  5 0 .
HISTORY. On waking  one morning  two y e a r s  ago th e  p a t i e n t
found  h e r  l e f t  s i d e  p a r a l y s e d  and h e r  mouth t w i s t e d  and h e r  
sp e e c h  gone. She was n o t  u n c o n s c io u s  and g r a d u a l l y  r e c o v ­
e r e d ,  t i l l  she was a b l e  t o  u se  h e r  l im bs  f a i r l y  w e l l .
EXAMINATION. I n t e l l i g e n c e  f a i r .  H e a r t  sounds p u r e .  No a l ­
bumin i n  u r i n e .
FACE. S l i g h t  f l a t t e n i n g  on l e f t  s i d e .
SENSATION a p p e a r s  p e r f e c t  a l l  o v e r .
SPECIAL SENSES S ig h t  i s  e q u a l  and good on b o t h  
s i d e s .
HEARING E n t i r e l y  gone on l e f t  s i d e  b u t  
a p p a r e n t l y  u n a f f e c t e d  on r i g h t .
TASTE D im in ish ed  on l e f t  s i d e
SMELL D im in ished  on l e f t  s i d e .
UPPER EXTREMITY., Very good v o l u n t a r y  movement. Ra­
d i a l  and d e l t o i d  r e f l e x e s  e x a g g e r a t e d .
SENSATION a p p e a r s  p r a c t i c a l l y  u n a f f e c t e d
TRUNK " " " "
LOWER EXTREMITY i s  somewhat r i g i d .  Knee j e r k  e x ­
a g g e r a t e d  and anlcle c lo n u s  w e l l  marked on l e f t  
s i d e .
S e n s a t i o n  a p p e a r s  a lm os t  p e r f e c t .
D I A G N O S I S . L e f t  h e m i p l e g i a :  r i g h t  c a p s u l a r  haem orrhage  
i n v o l v i n g  p o s t e r i o r  ( s e n s o r y )  t h i r d  t o  s l i g h t  e x t e n t  : m o to r  
sp eech  (aphemia)  r e c o v e r e d .
Here th e  s p e c i a l  s e n s e s  a r e  more o r  l e s s  i m p a i r e d ,  
h e a r i n g  b e in g  l o s t  on t h e  a f f e c t e d  s i d e  , b u t  normal  on th e  
sound s i d e .
C A S E  1 6 . A. II. Fem a l e . Ae t .  56.
HISTORY. About 3 y e a r s  ago t?ie p a t i e n t  began  t o  be aware of  a 
numbness on h e r  r i g h t  s i d e ,  and one day when w a lk in g  a c r o s s  
t h e  f l o o r  she f e l l .  She d id  n o t  l o s e  c o n s c i o u s n e s s  b u t  
found she cou ld  n o t  speak  and t h a t  h e r  r i g h t  s i d e  was power­
l e s s .  Her sp e ec h  g r a d u a l l y  im proved ,  and she  r e c o v e r e d  a l ­
most c o m p le t e ly  t h e  u se  of h e r  l im b s .
EXAMINATION. I n t e l l i g e n c e  good. U r in e  c o n t a i n s  a lb u m in .
FACE. No f a c i a l  p a r a l y s i s .
S e n s a t i o n  p e r f e c t
SPECIAL SENSES S ig h t  e q u a l  and good i n  b o t h  e y e s .
H e a r i n g . E q u a l  and good on b o t h  s i d e s .
Sm ell  D im in ish ed  on r i g h t  s i d e .
T a s t e  D im in ish ed  on r i g h t  s i d e .
UPPER EXTREMITY. V o l u n t a r y  movements p e r f e c t .  No
obvious  r i g i d i t y  save  i n  e x a g g e r a t e d  r a d i a l  and 
d e l t o i d  r e f l e x e s .  Grasp i n f e r i o r  t o  l e f t .  
S e n s a t i o n  a p p e a r s  v e ry  l i t t l e  a f f e c t e d .
TRUNK. S e n s a t i o n  a p p e a r s  v e ry  l i t t l e  a f f e c t e d .
LOV/ER EXTREMITY has a  s l i g h t  d r a g  i n  w a l k in g .  Knee 
j e r k  i s  w e l l  marked.
S e n s a t i o n  a p p e a r s  a lm os t  p e r f e c t .
D l A G N O S  I S. L e f t  c a p s u l a r  haemorrhage : in v o lv e m en t  of
s e n s a t i o n  e v id e n c e d  on ly  by p a r t i a l  anosmia  and d i m i n i s h e d  
t a s t e .
C A S E  17.  M. M. Female .  Aet  60.
HISTORY. Four  y e a r s  a^o on coming home a f t e r  a d a y ’ s work th e  
p a t i e n t  su d d e n ly  p e r c e i v e d  she cou ld  no t  u se  h e r  l e f t  s i d e  
though  she  d id  n o t  l o s e  c o n s c i o u s n e s s .  She l a y  up f o r  3 
months and t h e n  r e c o v e r e d  so f a r  a s  t o  w a lk  a b o u t ,  b u t  she 
c o u ld  n e v e r  u se  h e r  arm a g a i n .
FAMILY HISTORY. B r o t h e r  s u f f e r e d  f rom h e m i p l e g i a .
EXAMINATION. I n t e l l i g e n c e  f a i r .  A r t e r i e s  v e ry  t o r t u o u s .  No 
a lb u m in  i n  u r i n e .
FACE. No f a c i a l  p a r a l y s i s .
SENSATION s l i g h t l y  im p a i red  t o  t o u c h ,  p a i n ,  
and t e m p e r a t u r e .
SPECIAL SENSES. S i g h t  d i m i n i s h e d  v i s u a l  a c u i t y  i n  
t h e  l e f t  eye 
HEARING. Watch heard  on ly  when p r e s s e d  
a g a i n s t  l e f t  e a r .  Heard two in c h e s  
o f f  r i g h t .
TASTE. D im in ished  on l e f t  s i d e .
SMELL. D im in ish ed  on l e f t  s i d e .
UPPER EXTREMITY v e ry  r i g i d .  No v o l u n t a r y  movement. 
T a c t i l e ,  t h e r m a l  and p a i n f u l  s e n s a t i o n  a l l  s l i g h t ­
l y  d i m i n i s h e d  e s p e c i a l l y  over  t h e  hand M uscu la r  
sense  i s  much i m p a i r e d .
TRUNK. A l l  s e n s a t i o n s  d im in i s h e d  s l i g h t l y
LOWER EXTREMITY i s  a l s o  r i g i d ,  and knee  j e r k  i s  w e l l  
m a rk e d , v e ry  l i t t l e  v o l u n t a r y  movement.
SENSATION i s  d i m i n i s h e d  t o  a l l  s t i m u l i  and 
m u s c u la r  s e n se  i s  much i m p a i r e d .
DIAGNOSIS. R ig h t  c a p s u l a r  haemorrhage i n v o l v i n g  b o t h  motor
and s e n s o r y  p a t h s  : pe rm anen t  r i g i d i t y  of arm and l e g .
C A S E  18 .  M. B. F e m a le .  A e t .  4 1 .
HISTORY : About 12 months ago th e  p a t i e n t  f e l l  down i n  th e
s t r e e t  , and tho u gh  she was n o t  u n c o n s c io u s  she c o u ld  n o t  
r i s e  owing to  l o s s  of power on th e  r i g h t  s i d e .  She was a s ­
s i s t e d  home, rem a ined  i n  bed f o r  t e n  days  and t h e n  g r a d u a l l y  
r e c o v e r e d .  Her sp e e c h  was d e f e c t i v e  a t  f i r s t ,  b u t  e v i d e n t ­
l y  r a t h e r  i n  th e  d i r e c t i o n  of  d i f f i c u l t y  i n  a r t i c u l a t i o n  
t h a n  f rom  a p h a s i a .
EXAMINATION. I n t e l l i g e n c e  f a i r .  Speech somewhat s l u r r e d  and
h e s i t a t i n g .
FACE. No p a r a l y s i s .
S e n s a t i o n  s l i g h t l y  d i m i n i s h e d  on r i g h t  s i d e .
SPECIAL SENSES : S i g h t  a p p e a r s  e q u a l  i n  b o t h  e y e s .
H e a r in g  : D im in ished  on r i g h t  s i d e .
TASTE : L os t  on r i g h t  s i d e  of to n gu e
SMELL. D im in ished  b u t  p r e s e n t  on r i g h t  s id e
UPPER EXTREMITY i s  s l i g h t l y  r i g i d  and r a d i a l  and d e l ­
t o i d  r e f l e x e s  a r e  w e l l  marked.  Grasp i s  i n f e r ­
i o r  t o  t h a t  of l e f t  h a n d .
SENSATION. T a c t i l e  s e n s a t i o n  a b s e n t  over
hand and d im in i s h e d  over  arm. P a i n f u l  
s e n s a t i o n  i s  p r e s e n t  a l l  over  b u t  im­
p a i r e d .  Thermal s e n se  i s  a f f e c t e d  in  
t h a t  t h e  p a t i e n t  f e e l s  b o t h  h o t  and co ld
t u b e s  a s  c o l d .  M uscu la r  s e n se  i s  d e ­
f e c t i v e .
TRUNK. A l l  s e n s a t i o n s  a r e  d e f i n i t e l y  im p a i r e d .
LOWER EXTREMITY i s  r a t h e r  r i g i d  and knee j e r k  i s  w e l l  
marked.  D i s t i n c t  d r a g  i n  w a l k in g .
SENSATION i s  a f f e c t e d  a s  i n  arm b u t  t o  a
g r e a t e r  e x t e n t .  T a c t i l e ,  t h e r m a l  and 
p a i n f u l  s e n s e s  a r e  a l l  a b s e n t  o v e r  the  
f o o t  and much d im in i s h e d  over  t h e  t h i g h  
and l e g .  M uscu la r  s e n se  i s  d i m i n i s h e d .
D I A G N O S I S : L e f t  c a p s u l a r  haemorrhage i n v o l v i n g
s e n s o r y  as  w e l l  a s  m otor  p a t h :  p a r t i a l  r e c o v e r y ,  -  d e s c e n d ­
in g  d e g e n e r a t i o n .
C A S E  19.  M. R. Eemale .  A e t .  58.  ( 2 2.  6.  1900)
HISTORY. About 15 months ago th e  p a t i e n t  had h e r  r i g h t  arm
am pu ta te d  f o r  "b lood  p o i s o n i n g , "  and s i x  weeks a f t e r  t h e  o- 
p e r a t i o n  she s u d d e n ly  l o s t  c o n s c i o u s n e s s  w h i l e  l y i n g  i n  bed .  
On r e c o v e r y  she found she c o u ld  no t  move h e r  r i g h t  l e g , t h a t  
h e r  whole r i g h t  s i d e  f e l t  numb and t h a t  she co u ld  n o t  e x ­
p r e s s  h e r s e l f  i n  s p e e c h .  She has n e v e r  been  a b l e  t o  u se  
t h e  l e g  s i n c e ,  though  h e r  sp e ec h  has improved.
EXAMINATION. I n t e l l i g e n c e  f a i r .
FACE. S l i g h t  r i g h t  p a r a l y s i s  e v i d e n t .
S e n s a t i o n  i s  im p a i re d  t o  a l l  s t i m u l i  bu t  
p r e s e n t .
SPECIAL SENSES : S i g h t  : D im in ish e d  v i s u a l  a c u i t y
i n  r i g h t  e y e .
H e a r i n g :  a  w a tch  i s  heard  on ly  when p r e s s ­
ed a g a i n s t  t h e  r i g h t  e a r .  Heard t e n  
i n c h e s  d i s t a n t  f rom  l e f t .
T a s te  )
) D im in ished  on r i g h t  s i d e .
Smell )
TRUNK. S e n s a t i o n  im p a i re d  a l l  over  r i g h t  s i d e .
LOWER EXTREMITY. I s  r a t h e r  r i g i d :  knee j e r k  on th e"   I
r i g h t  i s  w e l l  marked and a n k le  c lo n u s  i s  p r e s e n t
Very l i t t l e  v o l u n t a r y  movement i s  p o s s i b l e .
SENSATION i s  d i m in i s h e d  t o  a l l  s t i m u l i  a l l  
ove r  e s p e c i a l l y  on th e  dorsum o f  th e  
f o o t ^ a n d  m u sc u la r  s e n se  i s  impaired. .
D I A G N O S I S . Haemorrhage from  th e  l e f t  L e n t i -  
c u l o  s t r i a t e  a r t e r y ,  a f f e c t i n g  a l s o  t h e  s e n s o r y  d i v i s i o n  of 
t h e  c a p s u l e .  H e a r in g  i s  a p p a r e n t l y  u n a f f e c t e d  on t h e  
sound s i d e .
C A S  E 2 0 .  M. S .  F e m a l e .  A e t .  6 0 .
H IST O R Y . A b o u t  s i x  y e a r s  a g o  a s  t h e  p a t i e n t  w a s  s c r u b b i n g  a
f l o o r  s h e  s u d d e n l y  f o u n d  s h e  c o u l d  n o t  r i s e .  A f t e r  s e v e r a l  
a t t e m p t s  s h e  g o t  u p  a n d  p r o c e e d e d  t o  b a t h e  h e r  l e f t  h a n d  a s  
i t  f e l t  numb a n d  t i n g l i n g .  W h i l e  d o i n g  s o  s h e  f e l l  d o w n  
a n d  r e m a i n e d  o n  t h e  f l o o r  u n t i l  l i f t e d  b y  a  n e i g h b o u r .  S h e  
w a s  n e v e r  u n c o n s c i o u s  a n d  h e r  f a c e  d o e s  n o t  s e e m  t o  h a v e  b e e n  
a f f e c t e d ,  n o r  w a s  h e r  s p e e c h :  b u t  s h e  c o u l d  n o t  m ove  h e r  l e f t  
a r m  o r  l e g .  S h e  h a s  b e e n  b e d r i d d e n  e v e r  s i n c e ,  a s  h e r  l e g  
n e v e r  r e c o v e r e d  s u f f i c i e n t l y  f o r  h e r  t o  m o v e  a b o u t .
FAMILY H IS T O R Y . A n  u n c l e ,  a  b r o t h e r ,  a n d  a  s i s t e r  h a v e  a l l  
s u f f e r e d  f r o m  " a p o p l e x y . ”
EXADnNATION. I n t e l l i g e n c e  g o o d .
f a c e . N o f a c i a l  p a r a l y s i s .  No a r c u s  s e n i l i s .
S e n s a t i o n  a p p e a r s  p e r f e c t  
S P E C IA L  SENSES : S i g h t  d o e s  n o t  a p p e a r  a f f e c t e d ,  b e i n g
e q u a l  a n d  g o o d  o n  b o t h  s i d e s .
H e a r i n g  : e q u a l  o n  b o t h  s i d e s ,  b u t  d i m i n ­
i s h e d  i n  p o w e r .  A w a t c h  i s  h e a r d  o n l y  
w h e n  p l a c e d  a g a i n s t  e a c h  e a r .
T a s t e  a p p e a r s  p e r f e c t  
S m e l l  a p p e a r s  p e r f e c t .
UPPER EXTREMITY l i e s  a t  t h e  s i d e ,  s u p i n a t e d ,  w i t h  t h e  
f i n g e r s  f l e x e d  o n  t h e  p a l m .  V o l u n t a r y  m o v e m e n t  
i s  v e r y  d e f e c t i v e ,  t h e  u p p e r  a r m  o n l y  b e i n g  m o v ­
a b l e  t o  a  s l i g h t  e x t e n t .  T h e  a r m  c a n  b e  a l m o s t  
f u l l y  e x t e n d e d  o n  p a s s i v e  m o v e m e n t ,  b u t  f e e l s  
v e r y  r i g i d .  G r a s p  i s  f a i r .  R a d i a l  r e f l e x  e x ­
a g g e r a t e d ,  b u t  d e l t o i d  i s  n o t  o b t a i n e d .
SENSATION : T a c t i l e  s e n s e  a p p e a r s  t o  b e  p r e s ­
e n t  t o  s o m e  e x t e n t  a l l  o v e r  t h e  a r m  a n d
(1 )
han d ,  th o u g h  i n  t h e  l a t t e r ,  l o c a l i z a ­
t i o n  i s  d e f e c t i v e ,  t h e  p a t i e n t  i n v a r i a ­
b l y  r e f e r r i n g  a  to u c h  on th e  f i n g e r s  or  
hand t o  t h e  fo re a rm .  P a i n  s e n s e  i s  
a l s o  d i m i n i s h e d ,  a p i n  p r i c k  b e i n g  a p ­
p r e c i a t e d  on ly  when a p p l i e d  w i t h  some 
f o r c e .  Thermal s e n se  i s  v e ry  d e f e c t i v e  
a l l  o v e r ,  t h e  c o ld  tu b e  b e in g  o c c a s i o n ­
a l l y  r e c o g n i s e d  b u t  t h e  warm a lm o s t  
n e v e r .  M uscu la r  s e n se  a l s o  d e f i c i e n t ,  
t h e  p a t i e n t  r e c o g n i z i n g  t h a t  a  f i n g e r  
i s  moved b u t  n e v e r  w h ich  f i^nper .  She 
does n o t  a p p r e c i a t e  a  change i n  p o s i t i o n  
of t h e  a rm ,  n o r  a r e  d i f f e r e n t  w e i g h t s  
p e r c e i v e d .
TRUNK. S e n s a t i o n  i s  r a t h e r  l e s s  im p a i re d  t h a n  i n  th e  
arm b u t  l o c a l i s a t i o n  i s  d e f e c t i v e ,  and o c c a s i o n ­
a l l y  a  to u c h  on th e  s i d e  was r e f e r r e d  t o  t h e  arm. 
Thermal  and p a i n f u l  s e n s a t i o n s  were a l s o  d e f e c t i v e  
LOWER EXTREMITY i s  v e r y  r i g i d  and t h e r e  i s  p r a c t i c a l l y  
no v o l u n t a r y  movement. Knee j e r k  w e l l  marked on 
l e f t  s i d e  and s l i g h t  anlcle c lo n u s  i s  o b t a i n e d .  
P l a n t a r - r e f l e x  i s  e x a g g e r a t e d  and B a b i n s k i ' s  t o e  
phenomenon i s  e l i c i t e d .
SENSATION : T a c t i l e  p r e s e n t  t o  some e x t e n t
a l l  over  t h i g h  and l e g  b u t  a t o u c h  on 
th e  dorsum of  th e  f o o t  was i n v a r i a b l y  
r e f e r r e d  to  t h e  lo w e r  t h i r d  of t h e  l e g ,  
and one on th e  s o l e  was r e f e r r e d  t o  th e  
dorsum of t h e  f o o t .  Thermal s e n s e  no t  
much a f f e c t e d  over  t h e  t h i g h  b u t  t h e  hot  
tu b e  was n e v e r  r e c o g n i s e d  over  t h e  l e g  
and f o o t  and th e  c o ld  b u t  se ldom. P a i n ­
f u l  sense  was a f f e c t e d  a s  i n  arm. Mus­
c u l a r  s e n se  i s  d e f e c t i v e  i n  t h a t  p a t i e n t  
c a n ' t  t e l l  w hich  to e  i s  moved and has  
no power t o  a p p r e c i a t e  d i f f e r e n t  w e i g h t s  
l a i d  on th e  l e g  or  f o o t .
D I A G N O S I S . R igh t  c a p s u l a r  haemorrhage  i n v o l v i n g  
bo th ,  s e n s o r y  and motor  p a t h s  *• s e c o n d a ry  d e s c e n d in g  d e g e n e r a t i o n .
The s e n s o r y  p a t h s  b e i n g  o b v io u s ly  i n v o l v e d ,  t h e  v e ry  s l i g h t  
impairm ent  of  th e  s p e c i a l  s e n s e s  i s  r e m a r k a b le .
C A S E  2 1 . J .  0 .  E e m al e .  A e t .  5 5 .
HISTORY. About a y e a r  ago t h e  p a t i e n t  woke one m orn ing  and
found  she c o u ld  n o t  move h e r  r i g h t  arm or l e g  and t h a t  h e r .
whole  s id e  f e l t  numb. She cou ld  on ly  mumble b u t  c o u ld  say
what  she w a n te d .  Her f a c e  was n o t  a f f e c t e d  and she was 
n e v e r  u n c o n s c i o u s .  She improved i n  a  s h o r t  t im e  b u t  has
n e v e r  q u i t e  r e g a i n e d  t h e  power of h e r  r i g h t  s i d e .
EXAMINATION. I n t e l l i g e n c e  f a i r .
f a c e . No f a c i a l  p a r a l y s i s
SENSATION a p p e a r s  u n a f f e c t e d .
SPECIAL SENSES : S i g h t  e q u a l  a n d 'g o o d  i n  b o t h  eyes
H e a r in g  D im in ished  on r i g h t  s i d e  : good l e f t .
T a s te  )
) E q ua l  and good on b o t h  s i d e s .
Smell  )
UPPER EXTREMITY has  f r e e  v o l u n t a r y  movement, though
i t  c a n n o t  be q u i t e  f u l l y  e x te n d e d .  The g rasp  i s
i n f e r i o r  t o  t h a t  on th e  l e f t  s i d e  and t h e  r a d i a l
arid d e l t o i d  r e f l e x e s  a r e  much e x a g g e r a t e d .
S e n s a t i o n .  T a c t i l e ,  t h e r m a l  and p a i n f u l  
^ " s e n s a t i o n  d i m i n i s h e d  a l l  over  hand and 
arm and l o c a l i z a t i o n  i s  d e f e c t i v e .  The 
c o l d  tu be  i s  o c c a s i o n a l l y  r e c o g n i s e d .  
M u scu la r  sense  a p p e a r s  p e r f e c t .
TRUNK. S e n s a t i o n  a p p e a r s  a lm o s t  p e r f e c t .
LOWER EXTREMITY c an  be f r e e l y  moved. Knee j e r k s  a r e __
" Q x ag gera ted  and a n k le  c lo n u s  o b t a in e d  on b o t h  s i d e s
B a b i n s k i ' s  t o e  phenomenon p r e s e n t  i n  r i g h t  f o o t
S e n s a t i o n  a f f e c t e d  t o  abou t  th e  same e x t e n t ^  
"as^Tn th e  arm*, as  r e g a r d s  p e r c e p t i o n  of 
to u c h  p a i n  and t e m p e r a t u r e .  M uscula r  
s e nse  a p p e a r s  p e r f e c t .
p I A G N 0 S I S . R igh t  h e m i p l e g i a  p a r t i a l l y  r e c o v -  
e r e d j W i t h  s e co n d a ry  d e s c e n d in g  d e g e n e r a t i o n .  L e s io n  has  i n v o l v ­
ed s e n s o r y  as  w e l l  a s  motor f i b r e s  i n  I n t e r n a l  c a p s u l e .
Here  a g a i n  th e  s p e c i a l  s e n s e s  a r e  u n a f f e c t e d  i n  a l e s i o n  
w h ich  has  o b v io u s ly  i m p l i c a t e d  t h e  n e rv e s  of g e n e r a l  s e n s a t i o n .
C A S E  2 2 . W.  B.  Male A e t .  45 ( 2 3 .  3 .  00)
HISTORY. Two months ago t h e  p a t i e n t  su dd e n ly  f e l l  down w h i l e
w a lk in g  a c r o s s  t h e  room. He l o s t  c o n s c i o u s n e s s  and on r e ­
covery  found  he c o u ld  n o t  move h i s  r i g h t  s i d e  n o r  say  what 
he w an ted .  The a p h a s i a  g r a d u a l l y  improved and he has a l s o  
s i n c e  r e g a i n e d  th e  power of  h i s  l im b s  t o  a  g r e a t  e x t e n t .
EXAMIMTIOH. I n t e l l i g e n c e  f a i r .
FACE. S l i g h t  r i g h t  p a r a l y s i s .
S e n s a t i o n  t o  a l l  s t i m u l i  r a t h e r  d u l l e d  on 
r i g h t  s i d e .
SPECIAL SENSES do not  a p p e a r  t o  be a f f e c t e d ,  t a s t e  and 
sm e l l  b e in g  no rm al ,  w h i l e  t h e  p a t i e n t  can  see  and 
h e a r  e q u a l l y  w e l l  on b o t h  s i d e s .
UPPER EXTREMITY P a i r  amount of v o l u n t a r y  movement ; 
no obvious  r i g i d i t y .  Grasp l e s s  t h a n  l e f t .
S e n s a t  i o n  t o  a l l  s t i m u l i  i s  d i m i n i s h e d  o v e r  
t h e  arm, and t a c t i l e  s e n s e  a p p e a r s  a b ­
s e n t  on th e  hand.  M uscu la r  s e n se  i s  
im p a i re d  inasmuch as  t h e  movements Tof 
t h e  f i n g e r s  a r e  conce rn ed
TRUHK : S e n s a t i o n  s l i g h t l y  im p a i red  a l l  o v e r .
LOWER EXTREMITY i s  more r i g i d  t h a n  a rm ,  knee j e r k  i s  
e x a g g e r a t e d  and a n k le  c lo n u s  p r e s e n t  on b o t h  s i d e s
SEHSATIOH i s  d im i n i s h e d  a l l  o v e r  as  i n  arm
and l o s t  t o  a l l  s t i m u l i  over  f o o t .  Mus­
c u l a r  sen se  a p p e a r s  gone.
^ I A G N _ ^ S I ^  Haemorrhage from t h e  l e f t  l e n t i c u l o  
s t r i a t e  a r t e r y ,  i n v o l v i n g  p r i n c i p a l l y  t h e  l e g  a r e a  and th e  s e n ­
s o r y  d i v i s i o n  of  the  c a p s u l e ,  though  t h e  n e rv e s  of  s p e c i a l  s e n se  
a p p e a r  t o  have e s c a p e d .
C A S E  2 5 . R. S .  F e ma l e .  A e t .  1 7 . ( 1 1 .  4 .  00)
HISTO RY .  A b o u t  2  y e a r s  a g o  t h e  p a t i e n t  f i r s t  n o t i c e d  a  t i n g ­
l i n g  s e n s a t i o n  i n  h e r  l e f t  l e g .  T h i s  l a s t e d  a b o u t  a  m o n t h  
a n d  w a s  a c c o m p l i s h e d  b y  a  f e e l i n g  o f  w e a k n e s s  i n  t h e  l i m b .
T h e  l e g  t h e n  b e g a n  t o  t w i t c h ,  t h e  k n e e  a n d  t h e  a n l c l e  f l e x i n g  
a n d  e x t e n d i n g ,  b u t  t h e  t o e s  n o t  m o v i n g .  S h e  g r a d u a l l y  l o s t  
a l l  p o w e r  i n  t h e  l e g ,  b u t  h a s  s i n c e  r e g a i n e d  som e  d e g r e e  o f  
v o l u n t a r y  m o v e m e n t .  A b o u t  a  y e a r  a g o  t h e  l e f t  a r m  b e c a m e  
a f f e c t e d  w i t h  a  s i m i l a r  num b s e n s a t i o n  a n d  s u b s e q u e n t  t w i t c h ­
i n g * .  a n d  w e a k n e s s .  T h i s  w a s  a c c o m p a n i e d  b y  a  p e c u l i a r  
" c r e e p i n g "  s e n s a t i o n  i n  t h e  f a c e ,  e s p e c i a l l y  o n  t h e  l e f t  s i d e  
a n d  m o s t  m a r k e d  n e a r  t h e  m o u t h .  A b o u t  t w o  m o n t h s  a g o  h e r  
t o n g u e  a n d  m o u t h  b e g a n  t o  f e e l  num b a n d  s h e  c o u l d  n o t  t a k e  
m i l k  i n t o  h e r  m o u t h  w i t h o u t  s p i l l i n g  i t .  A t  t h i s  t i m e  s h e  
c o u l d  s c a r c e l y  m a k e  h e r s e l f  u n d e r s t o o d  a s  s h e  m u m b l e d  i n  h e r  
s p e e c h .  T h i s  c o n d i t i o n  h a s  s i n c e  i m p r o v e d ,  b u t  h e r  e y e s i g h t  
h a s  f a i l e d  g r a d u a l l y  s o  t h a t  s h e  i s  n o w  t o t a l l y  b l i n d .  H e a d ­
a c h e  a n d  v e r t i g o  h a v e  b e e n  m a r k e d  s i n c e  t h e  o n s e t  o f  h e r  i l l ­
n e s s ,  a n d  o c c a s i o n a l  s i c k n e s s  h a s  o c c u r r e d .
EXAMINAT I  OH. I n t e l l i g e n c e  g o o d .
P a c e .  S l i g h t  l e f t  f a c i a l  p a r a l y s i s .  S e n s a t i o n  v e r y  
l i t t l e  a f f e c t e d .
SPE C IA L  SENSES.  P a t i e n t  i s  t o t a l l y  b l i n d  f r o m  p o s t -  
“n e u r I t f b ’ " o p t i c  a t r o p h y :  o t h e r  s e n s e s  u n a f f e c t e d .
UPPER EXTREMITY. P a i r  a m o u n t  o f  v o l u n t a r y  m o v e m e n t .
T h e  f i n g e r s  a r e  h y p e r e x t e n d e d  a t  t h e  f i r s t  p h a l y n -  
g e a l  a n d  f l e x e d  a t  t h e  t e r m i n a l  j o i n t .  T h e r e  
i s  p r a c t i c a l l y  n o  g r a s p .  R a d i a l  a n d  D e l t o i d  r e ­
f l e x  p r e s e n t .
SENSATION. T a c t i l e  s e n s a t i o n  i s  a p p r e c i a t e d  
a l l  o v e r  t h e  l e f t  a r m  a n d  h a n d  a n d  l o ­
c a l i z a t i o n  i s  p e r f e c t :  b u t  t h e  f e e l i n g  
i s  m o r e  d u l l  t h a n  o n  t h e  r i g h t  s i d e .
P a i n  a n d  t h e r m a l  s e n s e s  a r e  a l s o  d i m i n ­
i s h e d ,  b u t  p r e s e n t .  M u s c u l a r  s e n s e  i s  
d e f e c t i v e -  T h e  p a t i e n t  o c c a s i o n a l l y  
k n o w s  w h i c h  f i n g e r  i s  m o v e d ,  b u t  h a s  n o  
i d e a  o n  w h i c h  p o s i t i o n  t h e  a r m  i s  p l a ­
c e d .
TRUNK. S e n s a t i o n  a f f e c t e d  a s  i n  a r m .
( 1 )
LOWER EXTREMITY. V o lu n ta r y  movement i s  good b u t  t h e r e  
i s  l i t t l e  s t r e n g t h  i n  th e  l i m b . The l e g  g iv e s  
a n  o c c a s i o n a l  t w i t c h  c o n s i s t i n g  of a f l e x i o n  of 
t h e  k n e e ,  e s p e c i a l l y  i f  su d d e n ly  to u ch e d  on th e  
c a l f .
SENSATION. I s  a f f e c t e d  i n  a l l  fo rm s  t o  
ab o u t  t h e  same e x t e n t  a s  i n  t h e  arm.
OPERATION on MY ,50TH:~
A p i e c e  of  bone two and a h a l f  i n c h e s  i n  d i a m e t e r  was 
removed from th e  r i g h t  p a r i e t a l  r e g i o n  and th e  d u r a  was 
found t h i c k e n e d  and th e  b r a i n  b u lg e d  th r o u g h  th e  wound. A 
tumour was found c o v ered  w i t h  a t h i n  l a y e r  of  c o r t e x .  The 
lo w er  a n g le  of  t h e  wound was p e n e t r a t e d  by th e  f i n g e r  t o  
f i n d  t h e  low er  edge o f  the  tumour which was d i f f u s e  and c o u ld  
n o t  be e x c i s e d .  The spec im en  removed was found  t o  be a  
g l io s a r c o m a .
On EXAMINATION OF Tim PATIENT on June 4 t h .
There  i s  much more d i s t i n c t  f a c i a l  p a r a l y s i s  t h a n  b e ­
f o r e :  and s e n s a t i o n  i f  a n y t h i n g  i s  r a t h e r  more d u l l .
The Upper Ex t r e m i t y  i s  much more m ark ed ly  p a r a l y s e d  as 
t o  v o l u n t a r y  m o t io n ,  t h e  p a t i e n t  b e i n g  u n a b l e  to  
r a i s e  i t  f rom th e  bed .
S e n s a t i o n  as  a whole i s  much more i m p a i r e d .
A l i g h t  t o u c h  i s  n o t  f e l t  a t  a l l  o v e r
th e  arm and hand and l o c a l i s a t i o n  i s
o f t e n  I n a c c u r a t e .  P a i n  and t h e r m a l  
s e n s e s  a r e  a l s o  a f f e c t e d  and m u s c u la r  
s e n se  i s  gone .
THE LO¥/ER EXTREMITY does  n o t  a p p e a r  t o  have b e e n  so much
a f f e c t e d  by the  o p e r a t i o n ,  th e  c o n d i t i o n  b e i n g
p r a c t i c a l l y  as  a t  t h e  p r e v i o u s  e x a m in a t io n .
D I A G N O S I S .  S u b c o r t i c a l  g l i o s a r c o m a  i n  r i g h t  
R o la n d ic  a r e a ,  i n v o l v i n g  r a d i a t i n g  f i b r e s .
(2)
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E x te n t  o f  Impairment '  o f  g e n e r a l  ' IIExtent of ' Invo lvem ent  o f  s p e c i a l  Senses
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